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Mis the 13th letter of the English alphabet. It was also 
the 13th letter in the alphabet used by the Semites, who 
once lived in Syria and Palestine. They named it mem, 
their word for water, and adapted an Egyptian hiero- 
glyphic, or picture symbol, for water. The Greeks called 
it mu. See Alphabet. 

Uses. M or m ranks as the 14th most frequently used 
letter in books, newspapers, and other printed material 
in English, It stands for metre or mile in measurements 
of distance. In chemistry, m is the short form for metal, 
M in the Roman numeral system stands for 1,000, while 
M stands for 1,000,000. M is also the abbreviation for 
Master in university degrees, and m stands for milli, as 
in millimetre. In Germany, people use M to stand for the 


Development of the letter m 


AC\A AA, The ancient Egyptians, in about 3000 
B,C, drew this symbol of waves of water. 


The Semites adapted the Egyptian sym- 
bol in about 1500 B.C. They named the 
letter mem, which was their word for 
water, 


The Phoenicians changed the Semitic 
letter in about 1000 B.C. 


The Greeks added the letter mu to their 
alphabet in about 600 B.C. 
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The Romans, in about A.D. 114, gave the 


mark, the basic unit of their money. In French, M stands 
for monsieur, equal to mister. It is the seventh letter of 
the Hawaiian alphabet. 

Pronunciation. In English, a person pronounces m 
by closing both lips and making the sound through the 
nose. Double m usually has the same sound, as in stam- 


` mer. But there are some words, like immobile, in which 


each m may be pronounced. These words come froma 
Latin prefix ending in m and a Latin stem beginning with 
m. The letter has almost exactly the same sound in 
French, German, Italian, and Spanish as it has in English. 
The Romans also gave it the same sound. The Portu- 
guese nasalize the sound when it follows a vowel. See 
Pronunciation. 


The small letter m appeared during the A.D. 300s as a 
rounded letter. By about 1500, it had developed its pres- 
ent shape. 


Mm m 


M 


M its capital shape. 


Common forms of the letter m 


Mm Yon 


Handwritten letters vary 
from person to person. Manu- 
script (printed) letters, /eft, 
ave simple curves and 
straight lines. Cursive letters, 
right, have flowing lines. 


Mm Mm 


Roman letters have small 
finishing strokes called serifs 
that extend from the main 
strokes. The type face shown 
above is Baskerville. The italic 
form appears on the right. 


A.D. 300 1500 Today 
Special ways of expressing the letter M M 
International Morse Code Braille 
International 
Flag Code 
fit. J 
ican Sign British Sign Semaphore Code 
language Language Child 
MmMm M 
Sans-serif letters are also Computer letters have spe- 


called gothic letters. They 
have no serifs. The type face 
shown above is called Futura. 
The italic form of Futura ap- 
pears on the right. 


cial shapes. Computers can 
“read” these letters either opti- 
cally or by means of the mag- 
netic ink with which the let- 
ters may be printed. 
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M16. See Rifle (Kinds; picture). 

Ma Yuan was the most famous member of an hon- 
oured family of Chinese painters. With his fellow painter 
Xia Gui (also spelled Hsia Kuei), Ma Yuan produced 
some of the greatest landscape paintings in ink during 
the early 1200's in the Southern Song (Sung) period in 
China. Ma Yuan's typical compositions are severely sim- 
ple, with a framework of strong diagonal lines usually 
developed in one corner. His foregrounds may contain a 
few boldly silhouetted forms—rocks, a mountain path, a 
dramatically angular pine tree. The rest of the scene is 
largely mist, through which river banks or silhouetted 
faraway peaks can be seen. 

Ma Yuan was born in Hezhong in Shanxi province. His 
birth and death dates are unknown. 

Maas River. See Meuse River. 

Maazel, Lorin (1930- _), is an American conductor. 
He was the first American to serve as director of the Vi- 
enna State Opera in Austria. He held that position from 
1982 to 1984. In 1960, Maazel became the first American 
to conduct at the famous Bayreuth Festival in Germany. 
Maazel was music director of the Cleveland Orchestra 
from 1972 to 1982 and became music director of the 
Pittsburgh Symphony in 1986. He has also conducted or- 
chestras throughout the world. 

Maazel was born to American parents in Neuilly, near 
Paris, France. He was a child prodigy, conducting the 
National Music Camp Orchestra at the 1939 New York 
World's Fair. Maazel had conducted several major 
American orchestras by the age of 15. He joined the 
Pittsburgh Symphony Orchestra as a violinist in 1948, 
and was its apprentice conductor from 1949 to 1951. 
Mabo, Koiki (1937-1992) was a resident of the Torres 
Strait Islands, Queensland, Australia, who campaigned 
for Aboriginal land rights. In 1982, he and four other is- 
landers began a legal battle to establish their traditional 
ownership of the land. In a test case, the Australian High 
Court ruled in 1992 that the Meriam people of Murray 
Island in the Torres Strait had owned their land by virtue 
of native title before the first British settlers arrived in 
1788. Until the Mabo case, Australia had been consid- 
ered terra nullius (unoccupied land). The case resulted 
in The Native Title Act (1993), which upholds the tradi- 
tional laws and customs of indigenous peoples. 

Koiki (or Eddie) Mabo was born in Murray Island, in 
the Torres Strait, off Australia. 

Mac, Mc. Biographies of people whose names begin 
with Mac, such as MacDonald, are listed alphabetically 
under Mac. Names which begin with Mc, such as Mc- 
Kinley, are listed alphabetically under Mc, following all 
names beginning with Ma and Mb. 

Macadamia nut is a large, round seed that grows on 
the macadamia tree, a tropical Australian evergreen. 
Macadamia nuts are an important crop. In Australia they 
grow mainly in New South Wales and Queensland. They 
also grow in other parts of the tropics and subtropics, 
especially Hawaii. 

Macadamia nuts have a hard, smooth shell. The white 
kernels are roasted in oil. The roasted nuts, which taste 
somewhat like Brazil nuts, are salted and canned. They 
may be used in cakes, sweets, and ice cream. The maca- 
damia tree grows to a height of more than 10 metres 
and has dark green, leathery leaves and creamy-white 
flowers. Macadamia nuts are also called Australian nuts, 


bopple nuts, bush nuts, 
and Queensland nuts. 

Scientific classification. 
The macadamia tree belongs 
to the protea family, Prot- 
eaceae. It is Macadamia inte- 
gritolia. 


Macao, also spelled 
Macau, is a Portuguese ter- 
ritory on the southeast 
coast of China. It consists 
of the city of Macao, which 
occupies a peninsula, and 
three small islands. The ter- 
ritory has a population of 
436,000 and covers about 
15 square kilometres. It lies at the mouth of the Zhu 
Jiang (Pearl River), about 65 kilometres west of Hong 
Kong. For the location of Macao, see Asia (political 
map). 

Some areas of Macao have old, pastel-coloured 
houses that line cobblestone streets, Other sections in- 
clude modern high-rise hotels and apartment buildings. 
More than 90 per cent of the people are Chinese, and 
most of the rest are Portuguese. Macao's economy is 
based on tourism and light industry, chiefly the manu- 
facture of fireworks and textiles. Gambling casinos in 
Macao attract many tourists, mainly from Hong Kong. 

A governor appointed by the president of Portugal 
heads Macao's government. A legislative assembly of 
appointed and elected members makes laws for the ter- 
ritory. But in practice, China dominates Macao's political 
life. The Chinese government may veto any government 
policies or laws concerning the territory. 

The Portuguese established a permanent settlement 
in Macao in 1557. China has allowed them to remain be- 
cause Macao contributes to China's economy. Macao 
buys almost all its food and drinking water from China. 
These purchases provide China with foreign currency, 
which it uses in international trade. However, in 1987, 
China and Portugal signed an agreement under which 
control of Macao will be transferred from Portugal to 
China in December 1999. 

Macapagal, Diosdado (1910- _), served as presi- 
dent of the Philippines from 1961 to 1965. He was known 
as “a scrupulously honest’ official who tried to rid his 
country of corruption. He also worked to introduce eco- 
nomic reforms, and change government foreign policy 
toward Asia. 

Macapagal was born into a poor family in Lubao, 
Pampanga province. He won a scholarship to Santo 
Tomas University and graduated in law. After World 
War II (1939-1945), he joined the department of foreign 
affairs. In 1949, Macapagal was elected to the Philippine 
House of Representatives. He served there until 1956. In 
1957, he was elected vice president to President Carlos 
Garcia. Four years later, he defeated Garcia in the presi- 
dential elections. In the 1965 elections, he was defeated 
by Ferdinand Marcos. 

Macaque is the name of several species of large, pow- 
erful monkeys. Some macaques weigh more than 15 
kilograms. Most live in warm areas of southern Asia. 
One species, the Barbary ape, lives in northern Africa 
and Gibraltar (see Barbary ape). Another, the Japanese 


The macadamia nut 


The Japanese macaque has brown fur and a short tail. Its red- 
dish face and rump are features common to all macaques. Both 
male and female macaques protect and care for their young. 


macaque, lives as far north as Honshu Island, where 
snow falls in winter. It is the only monkey which lives 
wild in Japan. 

Most macaques have grey or brown fur, with pink or 
red skin on the face and rump. Some have long tails, 
others have short tails, or no tails at all. Males have long, 
sharp teeth which they use in fighting. Strong males rule 
most groups of macaques. 

Many macaques live both in trees and on the ground. 
Most species eat fruit, grain, insects, and vegetables, 
but the crab-eating monkey eats crabs and clams. 

The rhesus monkey, a macaque of India, is used in 
medical research and may be seen on many “monkey is- 
lands” in zoos, People of Malaysia train the pig-tailed 
macaque to pick coconuts from trees. At least one spe- 
cies of macaque, the lion-tailed macaque of India, is 
classified as an endangered species. 

Scientific classification. Macaques belong to the Old 
World monkey family, Cercopithecidae. They are genus Macaca. 
The rhesus monkey is M. mulatta. 

Macaroni. See Pasta. 

MacArthur, Douglas (1880-1964), was a leading 
American general of World War Il and the Korean War. 
He also won distinction as Allied supreme commander 
of the occupation of Japan after World War II. 

MacArthur was born in Little Rock, Arkansas, U.S.A. 
He graduated from the United States Military Academy 
at West Point, New York, in 1903. He achieved one of the 
highest academic records in the school's history. 

MacArthur held the rank of major when the United 
States entered World War I in April 1917. By June 1918, 
he had risen to the rank of brigadier general. . 

From 1935 to 1941, MacArthur served as military ad- 
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viser to the Commonwealth of the Philippines. The Phil- 
ippines, which had been a U.S. possession since 1898, 
were being prepared for independence. 

In July 1941, MacArthur became commander of the 
U.S. Army forces in the Far East. On Dec. 7, 1941, Japa- 
nese planes bombed the U.S. naval base at Pearl Harbor 
in Hawaii, and American air bases in the Philippines. The 
United States entered World War II when it declared 
war on Japan on December 8. A major Japanese invasion 
of the Philippines began two weeks later. 

MacArthur led the defence of the Philippines. He con- 
centrated his troops on Bataan Peninsula and Corregi- 
dor Island in Manila Bay (see Bataan Peninsula). In 
March 1942, MacArthur left Corregidor. Soon afterward, 
he flew to Australia. Upon reaching Australia, he made a 
pledge that became famous: "I shall return.” 

MacArthur received the Medal of Honor for his de- 
fence of the Philippines. His father had won this medal, 
the nation’s highest military award, for his heroism in 
the American Civil War (1861-1865). The MacArthurs are 
the only father and son who have both received it. 

MacArthur became commander of the Allied forces 
in the Southwest Pacific. In 1943, MacArthur's forces 
drove the Japanese from New Guinea, western New Brit- 
ain, and the Admiralty Islands. By September 1944, Mac- 
Arthur had also recaptured western New Guinea and 
Morotai. 

On Oct. 20, 1944, MacArthur and his forces landed on 
the Philippine island of Leyte. His troops landed on Min- 
doro in the central Philippines in December. His troops 
invaded Luzon in January 1945 and recaptured most of 
that island by the time the war ended in August. He also 
retook the southern Philippines and Borneo. 

Japan surrendered in August 1945. From 1945 to 1951, 
MacArthur headed the Allied occupation of Japan. The 
occupation had the basic goals of demilitarizing Japan 
and making it a democratic nation. MacArthur intro- 
duced major reforms in Japan's political, economic, and 
social institutions. 


General Douglas MacArthur, second from /eft, returned to 
the Philippines when he waded ashore at Leyte on Oct. 20, 1944. 
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The Korean War began on June 25, 1950, when North 
Korean troops crossed the 38th parallel, the border be- 
tween North and South Korea. MacArthur became head 
of the military force that the United Nations (UN) sent to 
defend South Korea. MacArthur led a surprise landing 
behind enemy lines at the South Korean port of Inchon. 
This move enabled the UN forces to capture Seoul, 
causing an almost total collapse of the North Korean 
army. MacArthur then invaded North Korea. 

Communist Chinese forces entered the war on the 
side of the North Koreans driving the UN forces south of 
the 38th parallel. As a result, MacArthur wanted to ex- 
tend the war into China. However, some members of the 
UN feared that attacking China would start a third world 
war. MacArthur strenuously disagreed with U.S. Presi- 
dent Harry Truman and the Joint Chiefs of Staff about 
limiting the war to Korea. MacArthur issued statements 
setting out his criticisms of the government's policy and 
strategy on the war. On April 11, 1951, President Truman 
relieved MacArthur as head of the UN Command, U.S. 
Far East Command, and occupation of Japan. 

See also Korean War (The land war); World War II 
(The war in Asia and the Pacific). 

Macarthur, John (1767-1834), laid the foundations for 
Australia's wool industry. He arrived in New South 
Wales as a British army officer in 1790. The British gov- 
ernment then regarded the colony purely as a penal set- 
tlement in which the settlers would need to struggle to 
support themselves, Macarthur had a different vision. 
He believed that free settlers could develop trade and 
agriculture in New South Wales and make themselves 
and the colony rich. He clung to this belief and fought 
for it throughout his life. He fought uncompromisingly 
and arrogantly. As a result, he made few friends and 
many enemies. 

Building commerce. Macarthur arrived in Sydney as 
a lieutenant in the New South Wales Corps. He intended 
to settle in the colony, and he took his wife Elizabeth 
and first son Edward with him. In 1792, he became pay- 
master of his regiment, and in 1793, he was appointed 
inspector of public works. 

In 1793, he established a farm at Parramatta on 40 hec- 
tares of land and named it Elizabeth Farm, after his wife. 
The farm flourished. Macarthur was the first settler to 
clear and cultivate 20 hectares of bushland. The govern- 
ment rewarded him with a gift of another 40 hectares 
and Macarthur soon became one of the biggest land- 
holders in New South Wales. 

In 1801, Macarthur wounded an opponent in an ille- 
gal duel. Governor Philip Gidley King sent Macarthur to 
England for trial before a military court. The trial never 
took place. Instead, Macarthur used the opportunity to 
publicize his wool-growing activities in New South 
Wales. 

Macarthur obtained permission from the British gov- 
ernment to resign from the army and to return to New 
South Wales to develop the wool industry. The govern- 
ment recommended that Macarthur receive a grant of 
2,000 hectares of the best land in the colony. Macarthur 
also obtained some rare Spanish Merino sheep from 
George III's flocks. Governor King reluctantly obeyed the 
British government's instructions. Macarthur prospered 
and soon had 3,500 hectares of the best land on an es- 
tate named Camden Park. 


From 1809 to 1817, Macarthur was virtually living in 
exile in England. He had taken a leading part in the Rum 
Rebellion of 1808, in which army officers arrested Gov- 
ernor William Bligh and seized power (see Rum Rebel- 
lion). He was afraid that he would be tried for treason if 
he returned to New South Wales. During this time, his 
wife Elizabeth and his nephew Hannibal looked after the 
Camden Park estate and Macarthur's valuable Merino 
flocks. Macarthur sent them detailed instructions from 
England. 

Macarthur returned to the colony in 1817. By 1819, 
Macarthur owned flocks of more than 6,000 sheep, in- 
cluding more than 300 pure Merinos. His wool was of 
the finest quality and fetched an extremely high price in 
London. 

In 1824, Macarthur helped to set up the Australian 
Agricultural Company, a public company to which peo- 
ple subscribed 1 million British pounds. Its plan was to 
farm an area of 400,000 hectares at Port Stephens, near 
Newcastle, in New South Wales. The company flour- 
ished briefly before collapsing suddenly in 1828. But this 
failure had little effect on Macarthur's personal fortune. 
He continued to add land to his estate, and by 1830, he 
had more than 25,000 hectares at Camden Park. 

Disrupting politics. In politics, Macarthur became 
known as the perturbator, because of his perpetual 
quarrels with almost every official with whom he dealt. 

In 1796, Macarthur resigned as inspector of public 
works after a quarrel with Governor John Hunter. Mac- 
arthur wrote directly to the British secretary of state for 
the colonies, criticizing Hunter's administration. Hunter 
was recalled to England and replaced in 1800 by Gover- 
nor King. Macarthur soon quarrelled with King. He tried 
to persuade his commanding officer to be disloyal to 
King, but the officer refused and challenged Macarthur 
to a duel. Macarthur wounded him, and it was then that 
he was sent to England for trial. But he won powerful 


Elizabeth Farm House, built at Parramatta in 1793, is the oldest 
building in Australia. John Macarthur named Elizabeth Farm in 
honour of his wife. 


friends in the British government and at the Royal Court, 
and no action was taken. 

Macarthur returned to Australia in 1805, and was 
soon involved in a bitter dispute with Governor Bligh, 
King’s successor. Bligh worked hard to suppress the 
rum trade, in which Macarthur and other wealthy set- 
tlers had a vested interest. Bligh was as headstrong and 
stubborn as Macarthur. Their fierce quarrels came to a 
head when Bligh ordered Macarthur's arrest over a dis- 
pute about a ship. In 1808, Bligh refused him the bail 
granted him by a court. Major George Johnston, com- 
mander of the New South Wales Corps, ordered Bligh 
to release Macarthur. When Bligh refused, Johnston ar- 
rested Bligh and proclaimed himself lieutenant gover- 
nor, Johnston then appointed Macarthur colonial secre- 
tary, and Macarthur administered most of the colony's 
affairs for several months. 

Johnston appeared before a military court in London 
and Macarthur went to England to speak in defence of 
Johnston at his trial. johnston was dismissed from the 
army, but no charge was brought against Macarthur be- 
cause the British government decided that no civilians 
from New South Wales could be tried for treason in 
England. But it instructed Lachlan Macquarie, Bligh’s 
successor, to put Macarthur on trial before the New 
South Wales criminal court. Macarthur stayed in Eng- 
land for six years to avoid trial. Eventually, Governor 
Macquarie allowed him to return to New South Wales 
in 1817 on the condition that he stay out of politics and 
public affairs. But Macarthur quarrelled with Macquarie 
when the governor refused to grant him more land. He 
used all his influence in London to attack Macquarie. 

The next governor, Thomas Brisbane, respected Mac- 
arthur's influence and supported him on almost every 
issue. Brisbane was the only governor with whom Mac- 
arthur did not quarrel. In 1825, when the Legislative 
Council was first created, Macarthur was nominated as 
one of its members. The council was reformed in 1829 
and Macarthur served as a member until 1832, when 
Governor Sir Richard Bourke asked that he be removed 
on the grounds of insanity. 

Early life. Macarthur was born at Stoke Damerel, 
near Plymouth, in England. In 1782, he joined the army 
as an ensign. He transferred to the New South Wales 
Corps as a lieutenant in 1789, and sailed for Sydney with 
his wife and infant son. 

See also Rum Rebellion; Waterhouse, Henry. 
Macau. See Macao. 

Macaulay, Dame Rose (1881-1958), a British writer, 
won recognition in 1920 with the novel Potterism, a sat- 
ire that was partly fantasy and partly tragedy. Her other 
Novels include Told by an Idiot (1923), Orphan Island 
(1924), Crewe Train (1926), They Were Defeated (1932), 
The World My Wilderness (1950), and The Towers of 
Trebizond (1956). Her volumes of poetry include Two 
Blind Countries (1914) and Three Days (1918). Among her 
other works are travel books, such as Fabled Shore 
(1949) and The Pleasure of Ruins (1953). Emilie Rose Ma- 
caulay was born in Rugby, England, and spent most of 
her childhood in Italy. She was made a DBE (Dame Com- 
mander of the Order of the British Empire) in 1958 
shortly before her death. 

Macaulay, Thomas Babington (1800-1859), was 
the most widely read English historian of the 1800's. He 
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also achieved fame for his essays and for his poems 
based on ancient legends. However, his writings—espe- 
cially his poetry—have declined in popularity during the 
1900s. 

Macaulay was born in Leicestershire, England. His fa- 
ther, Zachary Macaulay, was a leading religious re- 
former. In 1825, Macaulay published his first article, an 
essay on the English poet John Milton, in the famous lit- 
erary magazine The Edinburgh Review. The Review con- 
tinued to publish many of Macaulay's scholarly but pop- 
ular essays on historical and literary topics. 

While Macaulay was gaining a reputation as an au- 
thor, he was also pursuing a political career. He was 
elected to Parliament in 1830 and helped lead a move- 
ment to reform Great Britain's voting laws. His speeches 
in Parliament were so brilliant that he became a famous 
public figure. In 1833, the English East India Company 
appointed Macaulay to the Supreme Council, which 
governed the British colony of India. He served on the 
council until 1838. During this period, he lived in India 
and helped lay the foundations for English—in place of 
Oriental—systems of criminal law and education in the 
colony. 

After Macaulay returned to England, he began his 
greatest work— The History of England from the Acces- 
sion of James II. Macaulay published two volumes in 
1848 and two more in 1855. After his death, his sister, 
Lady Trevelyan, edited the final volume, which was pub- 
lished in 1861. The History became a best seller in Eng- 
land and the United States because of its vivid descrip- 
tions and powerful prose style. The work contains some 
factual errors, and scholars have challenged Macaulay's 
slanted political views. But the History remains a highly 
readable introduction to a period of English history. 

While working on his History, Macaulay remained a 
leading orator in Parliament and held several govern- 
ment positions. At the same time, he also wrote Lays of 
Ancient Rome (1842). This collection of poems about an- 
cient Roman heroes became very popular and is still 
read by young people. The best-known poem in the col- 
lection is “Horatius.” 

See also Horatius; Fourth Estate. 

Macaw is the name of about 18 species (kinds) of large, 
long-tailed parrots that live in forested areas of South 
America, Central America, and Mexico. Macaws are the 
largest parrots. They measure from 30 to 100 centime- 
tres long. These birds have long pointed wings and a 
heavy, powerful bill. Beautifully coloured feathers of 
blue, red, yellow, and green cover the body. 

Macaws nest in holes in tall trees. They eat nuts, 
seeds, and fruit. They can often be seen flying swiftly in 
pairs over a tropical rainforest. Macaws can be easily 
tamed, but do not readily learn to talk. They are not 
common as household pets because they scream loudly 
and may bite. 

Scientific classification. Typical macaws are members of 
the parrot family, Psittacidae. They make up the genus Ara. 

See also Parrot (picture: Scarlet macaw); Animal (pic- 
ture: Animals of the tropical forests). 

Macbeth ( ? -1057), seized the throne of Scotland in 
1040 after defeating and killing King Duncan |. He based 
his claim to the crown on his wife's royal descent. Mal- 
colm III, son of Duncan I, and Earl Siward of Northum- 
berland defeated Macbeth at Dunsinane in 1054, but 
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they did not dethrone him. Three years later, Malcolm 
Ill killed Macbeth at Lumphanan. Macbeth’s stepson 
Lulach reigned for a few months, and then Malcolm III 
succeeded Lulach as king. 

William Shakespeare based his play, Macbeth (1623), 
upon a distorted version of these events which he found 
in Raphael Holinshed's Chronicles of England, Scotland, 
and Ireland (1577). The only kernel of historical truth in 
the play is Duncan's death at the hand of Macbeth. From 
this fact, Shakespeare drew his portrait of ambition lead- 
ing to a violent and tragic end. 

See also Shakespeare, William (Macbeth. 
MacBride, Sean (1904-1988), an Irish diplomat, be- 
came assistant secretary general of the United Nations 
(UN) and the UN's commissioner for Namibia in 1973. In 
1974, he was awarded the 
Nobel Peace Prize. He re- 
ceived the Lenin Interna- 
tional Prize for Peace in 
1977. Born in Paris, Mac- 
Bride was educated there 
and at Mount St. Benedict, 
Gorey, in Wexford, Ireland. 
He was actively involved in 
the establishment of the 
Irish Free State during the 
1920's. He won early dis- 
tinction as a barrister and 
in 1946 founded Clann na 
Poblachta (the Republican 
Party). Sitting in the Dail 
(parliament) from 1948 to 1957, he held office as minister 
for external affairs from 1948 to 1951. He was a delegate 
to the Council of Europe in 1954 and acted as consultant 
to the Ghana government during the formation of the 
Organization of African Unity. In 1972, he joined the In- 
ternational Peace Bureau in Geneva. 

Maccabee, Judah. See Judah Maccabee. 
Macclesfield (pop. 147,000) is a local government dis- 
trict in eastern Cheshire, England. The district is mainly 
rural in character and dairy farming is an important in- 
dustry. The town of Macclesfield has a synthetic fibre in- 
dustry and is the district's administrative centre. Knuts- 
ford and Wilmslow are residential towns. Many of the 
people of these towns work in Greater Manchester. 

See also Cheshire. 

MacCool, Finn. See Finn MacCool. 

MacDiarmid, Hugh (1892-1978), was the pen name of 
Christopher Murray Grieve, a Scottish poet and writer. 
Some of his poems are written in the Scottish dialect 
known as Lallans. His books of poetry include A Drunk 
Man Looks at the Thistle (1926), A Kist OWhistles (1947), 
In Memoriam James Joyce (1955), and The Kind of Poetry 
I Want (1961). He also wrote The Company I've Kept 
(1962), A Lap of Honour (1962), and Celtic Nationalism 
(1962), 

MacDiarmid was born at Langholm, in Dumfries and 
Galloway Region, Scotland, and educated at Edinburgh 
University. A founder of the Scottish Nationalist Party, he 
later became a Communist. 

MacDonald, Flora (1722-1790), became a Scottish 
heroine by helping Prince Charles Edward Stuart to es- 
cape to the island of Skye after his defeat at Culloden, 
Scotland, in 1746. According to history, she persuaded 
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Flora MacDonald helped Prince Charles Edward escape from 
the English after the Battle of Culloden Moor in 1746. 


the prince to disguise himself in a woman's clothes. 
When challenged, MacDonald said that he was her 
maid. For her part in his escape, she was imprisoned in 
the Tower of London. She was released in 1747. Mac- 
Donald became a celebrity and received much money 
from well-wishers. 

Flora MacDonald was born on the Isle of South Uist, 
in Western Isles, She married a distant relative, Allan 
MacDonald, in 1750, and they had five sons. They lived 
on in the Highlands until the early 1770's, when the fam- 
ily emigrated to North Carolina, in America. Her hus- 
band supported the loyalist side in the American Revo- 
lution (1775-1783), and she returned to Scotland in 1779. 

See also Jacobite risings; Pretenders. 

MacDonald, James Ramsay (1866-1937), led the 
first Labour Party government of the United Kingdom 
(UK). He served as the UK's first Labour Party prime min- 
ister in 1924, and from 1929 to 1935. MacDonald was 
secretary of the UK's Labour Party from the party's origin 
in 1900 until 1912. 

MacDonald was elected to Parliament in 1906. As La- 
bour Party leader in 1914, he opposed the UK's entrance 
into World War I. His stand met considerable opposi- 
tion within his own party. His pacifism resulted in his de- 
feat for reelection to Parliament in 1918. However, he 
was elected in 1922, and became prime minister in 1924, 
with Liberal Party support. MacDonald remained in of- 
fice for a period of only 10 months. He was defeated, in 
part, because his government was considered too 
friendly toward the Soviet Union. MacDonald accepted, 
but did not wholeheartedly support, the 1926 


general strike on behalf of coal miners faced with re- 
duced wages and longer working hours. 

The Labour Party won the general election of 1929, 
and MacDonald formed his second government as 
prime minister. It achieved considerable success in in- 
ternational affairs. Diplomatic relations with the Soviet 
Union were resumed. MacDonald visited the United 
States to discuss with President Herbert Hoover propos- 
als for naval reduction. He became chairman of the Lon- 
don arms conference in 1930. But MacDonald was un- 
able to deal effectively with rapidly rising unemploy- 
ment and his government resigned in August 1931. 
MacDonald continued as prime minister, heading a na- 
tional coalition government of Labour, Conservative, 
and Liberal Party members. A large majority of the La- 
bourites in Parliament disapproved of his move. The 
Conservatives held an overwhelming majority in the 
government. They overshadowed MacDonald. Stanley 
Baldwin replaced him as prime minister in 1935. 

MacDonald was born of farmer parents in the Scot- 
tish seaside village of Lossiemouth. He left school at the 
age of 13. Six years later, he went to London and worked 
as a clerk, accountant, and newspaper writer. He read 
widely in the fields of science, history, and economics. 
He became interested in socialism, joined the Fabian 
Society, and became one of its speakers. 

Macdonald, Sir John Alexander (1815-1891), was 
the first prime minister of the Dominion of Canada. He 
played the leading role in establishing the dominion in 
1867. Macdonald served as prime minister from 1867 
until 1873, and from 1878 until his death in 1891. 

Macdonald, a Conservative, entered politics when he 
was only 28 years old. During his long career, Canada 
grew from a group of colonies into a self-governing, 
united dominion. Macdonald was the greatest political 
figure of Canada's early years. 

Macdonald was born in Glasgow, Scotland. His family 
moved to Canada in 1820. He studied law, and was ad- 
mitted to the Bar of Upper Canada in 1836. In 1844, he 
was elected to the Legislative Assembly of the Province 
of Canada, and in 1856 he became associate prime min- 
ister of the province. 

In 1867, the British Parliament passed the British 
North America Act, which brought the Dominion of Can- 
ada into being. Macdonald became the first prime min- 
ister of the dominion. He worked to enlarge the domin- 
ion into a unified nation. The Conservatives lost the 
election in 1874, and Macdonald led the opposition until 
1878, when he returned to power. During his second 
term as prime minister, he promoted western expan- 
sion, railway construction, and economic development. 
MacDonald, John D. (1916-1986), was an American 
mystery writer best known for his 21 novels featuring 
Travis McGee, an amateur detective. He wrote more 
than 65 novels and over 500 short stories. 

The first McGee novel was The Deep Blue Good-By 
(1964). McGee lives off the coast of Florida on a house- 
boat called The Busted Flush. He calls himself a “salvage 
consultant,” but his real business is rescuing people 
from various kinds of trouble and recovering lost or 
stolen money. McGee is tough and cynical, but also sen- 
sitive and moral, and has a strong sense of honour. Mac- 
Donald used the character of McGee to expose the cor- 
ruption that the author saw in modern American life. 
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Typical McGee novels include The Dreadful Lemon Sky 
(1975) and Free Fall in Crimson (1981). 

MacDonald's other works also show his skill as a mys- 
tery writer. Among his suspenseful thrillers are The Exe- 
cutioners (1958), The Last One Left (1967), and Condo- 
minium (1977). john Dann MacDonald was born in 
Sharon, Pennsylvania, U.S.A. 

MacDonald, Malcolm (1901-1981), was British ad- 
ministrator and chief British representative in Southeast 
Asia in the years following World War II (1939-1945). 

Malcolm John Macdonald was born at Lossiemouth 
in Scotland. He was the son of former Labour prime 
minister, James Ramsay MacDonald. He became a La- 
bour member of Parliament in 1929. In 1935 and 1938, he 
was appointed colonial secretary. 

From 1941 until 1946, MacDonald was high commis- 
sioner in Canada. He then served as governor general of 
Malaya, Singapore, and British Borneo until 1948. In that 
year, he was appointed commissioner general for 
Southeast Asia. He retained that post until 1955. From 
1949 to 1961, he also served as chancellor of the Univer- 
sity of Malaya. 

MacDonnell Ranges are a belt of rugged mountains 
in the southern part of Australia's Northern Territory. 
The ranges extend east and west of Alice Springs. The 
red cliffs and deep gorges and chasms are among many 
outstanding geological formations. They are composed 
of crystalline rock in the north and sedimentary rock in 
the south. The highest peak is Mount Zeil, which is 1,531 
metres above sea level. 

The ranges are one of the best-watered regions of 
central Australia. The Todd and Finke rivers flow south- 
east through the ranges. The gorges contain species of 
palms that are probably residual from a period when 
the climate was tropical. John McDouall Stuart discov- 
ered the ranges in 1860, and named them after a South 
Australian governor, Sir Richard MacDonnell. See also 
Northern Territory (picture). 

Macdonough, Thomas (1783-1825), an American 
naval officer, became a hero of the War of 1812. In 1814, 
he defeated the British on Lake Champlain at Platts- 
burgh, New York, in one of the most decisive battles 
ever fought by the U.S. Navy. 

When Macdonough took command of the Lake 
Champlain naval squadron in 1812, he found small, 
poorly armed vessels that lacked supplies and had un- 
trained crews. After two years of preparations, he en- 
tered the harbour at Plattsburgh, carefully stationed his 
ships, and awaited the British. His victory there de- 
stroyed the British plan of invading New York, and 
forced the British Army to retreat into Canada. 

Macdonough was born in New Castle County, Dela- 
ware, U.S.A., on Dec. 31, 1783. He became a midshipman 
at 16. In 1804, he helped Stephen Decatur destroy the 
Philadelphia, which had been taken by Tripoli pirates. 
Macdonough became commander of the Mediterra- 
nean Squadron in 1824. 

See also War of 1812. 

Mace is a liquid tear gas that can be sprayed from a 
pressurized container. It causes a burning sensation and 
makes the eyes fill with tears. Mace causes temporary 
disability but no lasting effects. The terms Mace and 
Chemical Mace are trademarks of the Smith & Wesson 
Chemical Company, Inc., U.S.A., but other companies 


make similar hand controlled liquid chemical irritants. 
Some police departments use Mace and other irritant 
sprays to help control riots and violent demonstrations. 
Such sprays can be used on individual targets without 
people nearby, But all such substances should 
be only by trained officers under careful control. 
Mace isa flavoured spice. It is the dried form of 
the red, aril or membrane, covering the nutmeg 
seed kernel (see Nutmeg! When fresh, this membrane 
is fleshy and smells and tastes like nutmeg It is removed 
from the kernel and dried in the sun for use as a spice. 
The membrane turns and acquires a 
strong aroma Mace is in whole or ground form. 
Mace is a club-shaped staff used as a symbol of author- 
ity. it is most often seen in legislatures where it is used 
to maintain order, The mace originally was a weapon of 
the Middle Ages. It had a long handle and was heavily 
weighted at one end. As the science of war developed, 
the weighted end became an iron ball. Archers and 
other unmounted warriors used the mace as a hand 
arm. Sergeants at arms, who guarded kings and other 
officials, and some church officials carried maces. Grad- 


much of Asia and spread Macedonian and Greek cul- 
ture throughout his empire. 

The earliest known settlements in what is now Mace- 
donila were villages established about 6200 B.C A num- 
ber of different peoples settled in the over the 
neat several thousand years The people there 
eventually came to be known as Macedones, and the re- 

âs Macedonia The name Macedones comes trom 
Creek word makednon. meaning high a reterence 
to the 3 mountainous homeland. 

ae rulers of the Macedonians were 
members Argead dynasty (amily of rulers), 
Sone ant oe peop n 

s s 
rule into nearby regions. 


dition, Macedonia became very wealthy after acquiring 
the riches of the defeated Persian Empire. 

Alexander died in 323 B.C, without leaving a strong 
successor, Political unity soon collapsed, as Macedo- 
nia's army generals divided up the empire. 

Macedonia became a Roman @ in the 140s 
B.C The region became part of the Byzantine Empire in 
AD. 395 in the AD. 5005, Slavs from eastern Europe 
raided, and settled in, Macedonian towns. Bulgars from 
central Asia conquered Macedonia in the late 800s. In 
1018, the Byzantine Empire regained control. The region 
came under Serbian rule in the early 1300s, but fell to 
Ottoman Turks in 1371. Macedonia remained part of the 
Ottoman Empire for more than 500 years, 

By the late 18005, the Ottoman Empire had begun to 
collapse. In 1878, Bulgaria controlled Macedonia briefly, 
But most of Macedonia was returned to Ottoman rule 
that same year, At the end of the Second Balkan War 
(1913), Macedonia was divided among Serbia, Greece, 
and Bulgaria. Serbian Macedonia became the Yugoslav 
republic of Macedonia in 1946. The republic became an 
independent country in 1991. 

Related articles in World Book include: 
Alexander the Groat Greece (Land) 
Balkans Philip i 
Macedonia is a disputed country in southeastern Eu- 
rope. From 1946 to 1991, it was the southernmost of the 
six republics that made up the federal state of Yugosla- 
via. In 1991, after the republics of Croatia and Slovenia 
broke away from Yugoslavia, Macedonia also declared 
its 


Macedonia covers 25,713 square kilometres. The 
Macedonian ethnic group makes up the largest part of 
the population. Other groups include Albanians and 


Phill 
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Turks, is the country’s capital. For Macedonia’s 
=e . See the Facts in brief table with this ar- 


From 1945 to 1990, Communists controlled all Yugo- 
slavia, including Macedonia. In 1990, non-Communists 
gained control of Macedonia’s 


local government. Local assemblies govern opštini. 
Macedonia’s highest court is the Supreme Court. The 


edonians and Serbs are Eastern Orthodox Christians, 
Most Turks and Albanians are Muslims. The country’s 
official language is Macedonian, a South Slavic lan- 
quage closely related to Serbo-Croatian and Bulgarian. 

Almost 55 per cent of Macedonia’s people live in 
urban areas, and about 45 per cent live in rural areas. 
Skopje. the capital and largest city, has about $00,000 
people. Many city dwellers live in apartments in high- 
rise buildings. In rural villages, people have homes built 
of stone, red brick, or concrete brick. 

Favourite Macedonian dishes include cold cucumber 
soup, garlic soup, sarma (stuffed grape leaves), and 
sataras—a pork and veal dish with onions and 
red peppers. The national of Macedonia is sijivo- 
vica, a plum brandy, 

About 90 per cent of the people can read and write. 
Children are required to attend school from the ages of 
7 to 15. Macedonia has a university at Skopje and sev- 
eral other institutions of higher education. 

Traditional Macedonian music shows many Turkish 
features introduced during Ottoman rule from the mid- 
13005 to the early 1900s, Popular folk dances include 
the oro, a type of circle dance. Soccer is the country’s 
most popular sport. 

Land and climate, Macedonia is a rugged country, 
consisting largely of mountains and hills. Much of it oc- 
cuples a plateau that lies between 600 and 900 metres 
above sea level. Some of Macedonia’s mountains reach 
heights of more than 2,500 metres. Mount Korabit, the 
highest peak, rises 2,751 metres along the western bor- 
der Forests of beech, oak, and pine grow in many areas 
of the country, particularly in the west. The Vardar is 
Macedonia’s longest river. It rises in the northwest and 
flows through central and southern Macedonia. 

Macedonia has cold, snowy winters, Summers are 
hot in the mountain valleys but cooler at higher eleva- 
tions. Temperatures in Skopje average } °C in january 
and 24°C in July, The city has an average annual rainfall 
of 55 centimetres, 

Economy. The government owns most factories and 
other businesses in Macedonia. About 40 per cent of 


Facts in brief about Macedonia P 
Ohta Macedonian 
Offictal name: Makedonija Republic of Ma edome 


Area: 25.71) kw Greatest distances- north south, 170 bin, eant 
west, 215 km. 
Highest Mount Korabit, 2.731 m above ses level 
oom Vardar River at southern border, 70 m above sea 


Population: / imate 19% population 225.000 demit, BA 
propie per km’, distribution, S4 per cent urban. 46 per cent 
an 1991 comms LOSSA. Estimated 2001 
2355,00 


Oel products: Agricutture apples. cathe coton graper 
maize peaches, pigs. plums, poultry, tobacco, wheat 
Manulacturing cement, iron and steel. iphu 


re acid, psp kr pasend eta gen As chromium cop 
per. iron ore, lead. manganese, uranium. 

Nadbonal andisi Dene, ned Muhadonte se roghi (A new 
fun Nes over Macedonia 

Plage The flag is red and has a dive with 16 yelow rays in 
the centre It was adopted in 1992 See Flag ipicture: Flags of 
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Macedonians work in industry and less than 10 per cent 
in Such service Industries as government, 
care. and trade employ most other Macedonians 
Macedonian factories produce cement. iron and 
steel, refrigerators, sulphuric acid, textiles, and tobacco 
products. The countrys mines yield chromium, copper, 
iron ore, lead, manganese, uranium, and zinc 
Farms cover about a quarter of Macedonia Chief 
crops include cotton, maize, tobacco, and wheat farm: 
ers also grow apples, grapes, peaches, and plums, and 
some raise cattle, pigs, poultry, and sheep. Logging is 
also an important economic activity in rural areas. 
Paved roads connect most cities and large towns in 
Macedonia. The country has an average of one car for 
every nine people. A railway system links Macedonia 
with Yugoslavia and Greece. The country has airports at 
Skopje and Ohrid. 
in Macedonia include 


daily newspapers 
Vecer Nove Maledonie-both of Skopje Most fam: 
ilies own a television and one or more radios. 

History. Until the early 1900s, the history of what is 
now the country of Macedonia was tied to that of the 
larger, historic area, also called Macedonia. The historic 
region of Macedonia includes the country of Macedo- 
nia and parts of northern Greece and southwestern Bul- 
garia, see Macedonia (historic region! 

By the late 18005, historic Macedonia had been part 
of the Turkish-ruled Ottoman Empire for more than 500 
years. But the Ottoman Empire had begun to fall apart, 
and Bulgaria and Serbia competed for possession of 
Macedonia Bulgaria claimed that Macedonians were 
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Skopje, Macedonia’s capital, has many small shops along 
cobblestoned streets in its old town, above. 


Bulgarians, while Serbia insisted they were “south 
Serbs.” Bulgaria, Greece, and Serbia took Macedonia 
from the Ottoman Empire in the First Balkan War (1912- 
1913). Later in 1913, in the Second Balkan War, Bulgaria 
fought Greece, Romania, Serbia, the Ottoman Empire, 
and Montenegro, for control of the region. The war left 
Serbia with north and central Macedonia. Eastern Mace- 
donia came under Bulgarian rule, and Greece gained 
southern Macedonia. 

In 1918, Serbian Macedonia became part of the King- 
dom of the Serbs, Croats, and Slovenes, which was re- 
named Yugoslavia in 1929. After World War Il ended in 
1945, a Communist government led by Josip Broz Tito 
took control of Yugoslavia. In 1946, the part of Macedo- 
nia the Serbs had controlled became one of the six re- 
publics of the federal state of Yugoslavia. 

Communists completely controlled the governments 
of Yugoslavia's republics, as well as that of the central 
government. In the late 1980's, Communist Power began 
to decline. In 1990, the Communists gave up their mo- 
nopoly on power and allowed other parties to form. 
Later that year, Macedonia held its first multiparty elec- 
tions, and the Communists lost control of the govern- 
ment. Macedonia, Croatia, and Slovenia, declared their 
independence from Yugoslavia in 1991. 

Most European nations and the United States soon 
recognized Croatia and Slovenia as independent coun- 


tries. However, Greek protests prevented recognition of 
Macedonia by most nations. Greece feared that Mace- 
donia would use its name to claim territory in the region 
of Macedonia in northern Greece. Greece claimed that 
“Macedonia” was a Greek name and that the country of 
Macedonia had no right to use it. The lack of recogni- 
tion prevented Macedonia from joining international or- 
ganizations and interfered with its ability to receive eco- 
nomic aid. In 1993, Macedonia was admitted to the 
United Nations under the temporary name of the For- 
mer Yugoslav Republic of Macedonia. Macedonia and 
Greece agreed to negotiate a permanent settlement 
over Macedonia’s name. Several European countries 
then recognized Macedonia’s independence. 

See also Balkans; Berlin, Congress of; Macedonia 
(historic region]; Yugoslavia. 

Macfarlane Burnet. See Burnet, Sir Macfarlane. 
Macgregor, Robert. See Rob Roy. 

Mach, Ernst (1838-1916), was an Austrian physicist and 
psychologist. He studied the action of bodies moving at 
high speeds through gases, and developed an accurate 
method for measuring their speeds in terms of the 
speed of sound. This method is important in problems 
of supersonic flight. 

Mach’s work remained obscure until the speed of air- 
craft began to approach the speed of sound. Then the 
term Mach number came to be used as a measure of 
speed. Mach Q5 is half the speed of sound, or subsonic. 
Mach 1 is the speed of sound, or transonic. Mach 2 is 
twice the speed of sound, or supersonic, and so on (see 
Aerodynamics [Shock waves and sonic booms). 

Mach was deeply interested in the historical develop- 
ment of the ideas on which the science of mechanics is 
based. He taught that all knowledge of the physical 
world comes to us by the five senses—sight, hearing, 
smell, taste, and feeling. He also taught that a scientific 
law was a correlation between observed data. 

Mach was born in Turasin, Moravia, now in the Czech 
Republic. He graduated from the University of Vienna, 
Austria. 

Mach number. See Aerodynamics (Shock waves and 
sonic booms); Mach, Ernst. 

Machado de Assis, Joaquim Maria (1839-1908), 
was a Brazilian author. Machado wrote many novels and 
short stories in which he combined a realistic style with 
sensitive psychological analyses of the characters. In his 
works, he experimented with the use of humour, irony, 
and different points of view. 

Machado wrote chiefly about the lives of urban, 
middle-class Brazilians of the 1800s. In his stories, he 
explored the universal aspects of human nature and 
analysed the reasons for the ways people think and act. 
His works raise questions about the meaning of life. 

Machado’s first major novel was Memórias Póstumas 
de Bras Cubas (1881), which was translated as Epitaph of 
a Small Winner. His other novels include Philosopher or 
Dog? (1891), Dom Casmurro (1900), Esau and Jacob 
(1904), and Memorial of Ayres (1908). Some shorter fic- 
tion was translated into English and published after his 
death in The Psychiatrist and Other Stories (1963). Ma- 
chado was born in Rio de Janeiro. 

Machete is a large, heavy knife with a blade shaped 
like a broadsword. It is used chiefly in South America 
and the West Indies. Machetes that are used as weap- 


ons have narrow blades often 60 to 90 centimetres long. 
Short-bladed machetes are used primarily to cut sugar 
cane and to clear brush. See also Knife. 

Machiavelli, Niccolò (1469-1527), was an Italian 
statesman and writer whom many people consider the 
father of modern political science. He ranks as one of 
the most important political thinkers of the Renaissance, 
a period of great intellectual activity between the 1300's 
and the 1600's. The experience he acquired as a govern- 
ment official and his study of history led him to view 
politics in a new way. The political writers of the Middle 
Ages treated politics idealistically, within the framework 
of religion. But Machiavelli 
sought to explain politics 
realistically, based on his 
view of human nature 
within the framework of 
history. 

Machiavelli viewed the 
state as an organism with 
its ruler as the head and its 
people as the body. He 
maintained that a healthy 
state is unified, orderly, 
and in balance, and that its 
people have happiness, 
honour, strength, and se- 
curity. But an unhealthy 
state is disorderly and un- 
balanced, and may require strong measures to restore it 
to normal. 

Machiavelli called for a leader to use any means nec- 
essary to preserve the state, resorting to cruelty, decep- 
tion, and force if nothing else worked. As a result, many 
people thought he supported the use of cruelty and de- 
ceit in politics. The word Machiavellian came to mean 
cunning and unscrupulous. 


Detail of Niccolò Machiavelli about 1570), an 
oil painting on canvas by Santi di Tito: Palazzo 
Vecchio, Florence, Italy 


Niccolò Machiavelli 


How machines change the direction of motion 
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Machiavelli explained most of his ideas in The Prince, 
his best-known book, which was written in 1513 and 
published in 1532. This book describes the methods by 
which a strong ruler might gain power and keep their 
country strong. Machiavelli's other works include Dis- 
courses upon the First Ten Books of Livy (1517 or 1518) 
and The Art of War (1520 or 1521). He also wrote plays 
and poems. 

Machiavelli was born in Florence, Italy. In 1498, he 
was appointed secretary of the second highest govern- 
ing body in the Florentine republic. His duties consisted 
mainly of conducting diplomatic missions. He also or- 
ganized a militia for the republic. In 1512, the republic 
collapsed. The Medici family, which had ruled Florence 
earlier, was then restored to power. Machiavelli was ar- 
rested, tortured, and imprisoned on suspicion of plot- 
ting against Medici rule, but he was released after less 
than a year. See also Italian literature (Humanism and 
the Renaissance). 

Machine is a device that does work. Industries use 
giant drill presses, lathes, and presses to make the prod- 
ucts we use. Businesses depend on typewriters, com- 
puters, and other office machines. Cars, buses, and 
aeroplanes transport people swiftly over great dis- 
tances. Trucks, railways, and ships are machines used to 
haul goods to and from markets. Without machines, the 
residents of our cities would find it more difficult to live, 
and farmers could not grow enough food to feed us. Al- 
most every activity of our daily life depends in some 
way on machines, 

People have constructed a wide variety of machines 
to satisfy their needs. Early people made stone axes that 
served as weapons and tools. The machines that were 
gradually developed gave people great control over 
their environment (physical surroundings). To operate 
these improved machines, people harnessed the energy 
of falling water and of such fuels as coal, oil, and the 


Changing linear motion into rotary motion 
Crankshaft 


Piston Flywheel. 
Linear motion can be 
changed to rotary motion 
through the use of piston, 
connecting rod, crank- 
shaft, and flywheel. The 
back-and-forth move- 
ments of the piston push 
and pull the connecting 
rod, which rotates the fly- 
Wheel, 


Changing rotary motion into linear motion 
— „Drive pin 


Rotary motion can be 
changed to linear motion 
through the use of a 
wheel, drive pin, and slot- 
ted yoke. The drive pin on 
the revolving wheel slides 
within the slot of the yoke, 
causing the yoke and the 
rod attached to it to move 
back and forth. 
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atom. Today, we use so many machines that the age we 
live in is often called the machine age. 


Principles of machines 


A machine produces force and controls the direction 
and the motion of force. But it cannot create energy. A 
machine can never do more work than the energy put 
into it. It only transforms one kind of energy, such as 
electrical energy, and passes it along as mechanical en- 
ergy. Some machines, such as diesel engines or steam 
turbines, change energy directly into mechanical mo- 
tion. For example, the energy of steam rushing through 
the wheels of a turbine produces rotary motion. The me- 
chanical energy of the turbine can be used to drive a 
generator that produces electricity. Other machines sim- 
ply transmit mechanical work from one part of a device 
to another part. They include the six simple machines 
that are described below. A machine's ability to do work 
is measured by two factors. They are (1) efficiency and (2) 
mechanical advantage. 

Efficiency. The efficiency of a machine is the ratio be- 
tween the energy it supplies and the energy put into it. 
Machines that transmit only mechanical energy may 
have an efficiency of nearly 100 per cent. But some ma- 
chines have an efficiency as low as 5 per cent. No ma- 
chine can operate with 100 per cent efficiency because 
the friction of its parts always uses up some of the ma- 
chine’s energy. All machines produce some friction. For 
this reason, a perpetual-motion machine is impossible 
(see Perpetual motion machine). 

A simple lever is a good example of a machine that 
has a high efficiency (see Lever). The work it puts out is 
almost equal to the energy it receives, because the en- 
ergy used up by friction is quite small. On the other 
hand, a car engine has an efficiency of only about 25 per 
cent, because much of the energy supplied by the fuel is 
lost in the form of heat that escapes into the air. 

Mechanical advantage. In machines that transmit 
only mechanical energy, the ratio of the force exerted by 
the machine to the force applied to the machine is 
known as mechanical advantage. This can be demon- 
strated with a crowbar, which is a type of lever. When 
one end of the crowbar is directly under the weight, a 
part of the crowbar must rest on a fulcrum (support). 
The closer the fulcrum is to the load, the less the effort 
required to raise the load by pushing down on the han- 
dle of the crowbar, and the greater the mechanical ad- 
vantage of the crowbar. For example, if the load is 200 
kilograms, and the distance from the load to the fulcrum 
is one fourth of the distance from the handle to the ful- 
crum, it will take 50 kilograms of effort to raise the load. 
Therefore, the mechanical advantage will be four to one. 
But the distance the load will be moved will be only 
one-fourth of the distance through which the effort is 
applied. 


Six simple machines 


Most machines consist of a number of elements, such 
as gears and ball bearings, that work together in a com- 
plex way. But no matter how complex they are, all ma- 
chines are based in some way on six types of simple ma- 
chines. These six types of machines are the lever, the 
wheel and axle, the pulley, the inclined plane, the 
wedge, and the screw. 


Six simple machines 


Effort 


Fulcrum 


The lever is one of the earliest and simplest machines. Its ad- 
vantage lies in the short distance between the fulcrum (pivotal 
point) and load, and in the long distance between the fulcrum 
and the point where effort is applied. 


Effort 
aN 


Load 
4 


The wheel and axle has a rope attached to the axle to lift the 
load. The crank handle is the point where effort is applied. The 
effort is smaller than the load because it is at a greater distance 
from the axle which is the fulcrum. 


The pulley consists of a wheel with a grooved rim over which a 
rope is passed. It is used to change the direction of the effort ap- 
plied to the rope. A block and tackle uses two or more pulleys 
to reduce the amount of effort needed to lift a load. 
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The inclined plane makes it easier to slide or skid a load up- 
ward than to lift it directly. The longer the slope, the smaller the 
effort required. The amount of work, however, is no less than if 
the load were lifted directly upward. 


The wedge, when struck with a mallet or sledgehammer, ex- 
erts a large force on its sides. A gently tapering, or thin, wedge 
is more effective than a thick one. The mechanical advantage of 
the wedge is of great importance. 


Load 


The screw is a spiral inclined plane. The jackscrew is a combi- 
nation of the lever and the screw. It can lifta heavy load with rel- 
atively small effort. Therefore, it has a very high mechanical ad- 
vantage for practical purposes. 


Lever. There are three basic types of levers, depend- 
ing on where the effort is applied, on the position of the 
load, and on the position of the fulcrum. In a first-class 
lever, such as a crowbar, the fulcrum is between the 
load and the applied force. In a second-class lever, such 
as a wheelbarrow, the load lies between the fulcrum 
and the applied force. In a third-class lever, the effort is 
applied between the load and the fulcrum. For example, 
when a person lifts a ball in the palm of the hand, the 
load is on the hand and the fulcrum is at the elbow. The 
forearm supplies the upward force that lifts the ball. See 
Lever, 

Wheel and axle. The wheel and axle is essentially a 
modified lever, but it can move a load farther than a 
lever can. In a windlass used to raise water from a well, 
the rope that carries the load is wrapped around the 
axle of the wheel. The effort is applied to a crank handle 
on the side of the wheel. The centre of the axle serves as 
a fulcrum. The mechanical advantage of the windlass de- 
pends upon the ratio between the radius of the axle and 
the distance from the centre of the axle to the crank han- 
dle. 

The wheel-and-axle machine has important applica- 
tions when it is used to transport heavy goods by rolling 
rather than by sliding. The wheel itself is regarded as 
one of the most important inventions of all time. It is 
widely used in all types of machinery. 

Pulley. A pulley is a wheel over which a rope or belt 
is passed. It is a form of the wheel and axle. The me- 
chanical advantage of a single pulley is one, because the 
downward force exerted on the rope equals the weight 
lifted by the other end of the rope that passes over the 
pulley. The main advantage of the single pulley is that it 
changes the direction of the force. For example, to lift a 
load, a person can conveniently pull down on a rope, 
using the weight of the body. When one pulley is at- 
tached to a support and another is attached to the load 
and allowed to move freely, a definite mechanical ad- 
vantage is obtained. See Pulley. 

Inclined plane. The inclined plane is such a simple 
device that it scarcely looks like a machine at all. The av- 
erage person cannot raise a 100 kilogram box up 1 
metre into the rear of a truck. But by placing a 4 metre 
plank from the truck to the ground, a person could raise 
the load easily. If there were no friction, the force re- 
quired to move the box would be exactly 25 kilograms. 
The mechanical advantage of an inclined plane is the 
length of the incline divided by the vertical rise. The me- 
chanical advantage increases as the slope of the incline 
decreases. But the load will then have to be moved a 
greater distance. By adding rollers, it is possible to make 
a roller conveyor that will reduce friction and have great 
efficiency. See Inclined plane. 

Wedge. The wedge is an adaptation of the inclined 
plane. It can be used to raise a heavy load over a short 
distance or to split a log. The wedge is driven by blows 
from a mallet or sledgehammer. The effectiveness of the 
wedge depends on the angle of the thin end. The 
smaller the angle, the less the force required to raise a 
given load. See Wedge. 

Screw. The screw is actually an inclined plane 
wrapped in a spiral around a shaft. The mechanical ad- 
vantage of a screw is approximately the ratio of the cir- 
cumference of the screw to the distance the screw ad- 
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vances during each revolution. 

A jackscrew, such as those used to raise homes and 
other structures, combines the usefulness of the screw 
and the lever. The lever is used to turn the screw. The 
mechanical advantage of a jackscrew is quite high, and 
only a small effort will raise a heavy load. See Screw. 


Designing machines 


By combining the principles of simple machines, en- 
gineers develop new and specialized machines. The 
parts for many of these machines are often standardized 
so they can be used in a variety of machines that per- 
form entirely different tasks. Some of the more common 
parts found in machines include ball bearings, gears, 
pistons, V-belt pulleys, connecting rods, valves, univer- 
sal joints, and flexible shafts. 

Related articles in World Book include: 


Some kinds of machines 


Archimedean screw Electric generator Screw 

Battering ram Engine Treadmill 

Block and tackle Inclined plane Turbine 

Catapult Lever Water wheel 

Construction equip- Machine tool Wedge 

ment Pulley Wheel and axle 

Crane Pump Windlass 

Die and diemaking Windmill 
Machine parts 

Bearing Ratchet 

Gauge Safety valve 

Gear Valve 

Governor 


Uses of machines 
See these articles and their lists of Re/ated articles: 


Aeroplane Printing 
Automation Rocket 
Car Tool 


Nuclear energy 
Other related articles 


Cybernetics Invention 

Efficiency Mechanics 

Energy (The conservation Perpetual motion machine 
of energy) Technical drawing 


Industrial Revolution Work 


Machine age. See Machine; Industrial Revolution. 
Machine gun is an automatic weapon that can fire 
from 400 to 1,600 rounds of ammunition each minute. 
Machine gun barrels range in size from .22 calibre (5.5 
millimetres) to 30 millimetres. Ammunition is fed into 
the gun from a cloth or metal belt, or from a cartridge 
holder called a magazine. Because machine guns fire so 
rapidly, they must be cooled by water or air. Machine 
guns are heavy weapons and are usually mounted on a 
support. 

Operation. In all machine guns, extremely high gas 
pressure provides the operating energy for the firing 
cycle. The cycle begins when the propellant charge in 
the cartridge case burns. This combustion creates the 
gas pressure that is used in the blowback, gas, and re- 
coil operating systems. All three systems fire the projec- 
tile through the bore of the barrel, eject the cartridge 
case, place a new cartridge in the firing chamber, and 
ready the mechanism to repeat the cycle. 

In the blowback system, the operating energy comes 
from the cartridge case as the case is forced to the rear 
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by the gas pressure, The case moves against the bolt, 
driving the bolt backward against a spring. The case is 
ejected, and the compressed spring drives the bolt for- 
ward, As the bolt moves forward, it cocks the firing 
mechanism, picks up a new cartridge, carries it into the 
chamber, and the cycle begins again. 

In the gas system, the gas pressure drives a piston 
against the bolt. The bolt is driven to the rear, providing 
energy for a cycle like that of the blowback system. 

In the recoil system, the bolt locks to the barrel when 
the gun is fired. These parts remain locked together as 
they are forced to the rear by the gas pressure. This 
movement provides energy to operate the gun. 

Ground weapons. The 7.62-millimetre M60 machine 
gun is a major infantry weapon. It is air-cooled and gas- 
operated, and fires about 600 rounds a minute. The M60 
replaced the Browning machine gun, an important 
weapon in World Wars | and II, and the Korean War. 

Aircraft weapons. By the close of World War l, sev- 
eral types of machine guns were mounted on aero- 
planes. These types included the Vickers, Maxim, Hotch- 
kiss, Colt-Martin, and Lewis. Some machine guns were 
synchronized to fire in between the blades of propel- 
lers. 

During World War II, fighters and bombers carried 
machine guns as armament. They also carried automatic 
cannon up to 20 millimetres in size. During the Vietnam 
War, helicopters called gunships carried machine guns 
or cannon. Today, most fighter planes and gunships 
carry rockets for air-to-air and air-to-ground use, Bomb- 
ers use machine guns mounted in groups of two or four 
in power-driven turrets. The Vulcan 20-millimetre air- 
craft cannon has six rotating barrels. It can fire more 
than a ton of metal and explosives each minute. 

Antiaircraft weapons. The .50-calibre (12-millimetre) 
Browning machine gun was used as an antiaircraft 
weapon during World War II. It was used alone, or in 
groups of two or four. Large-calibre automatic cannon 
that fired. explosive shells were also developed as anti- 
aircraft weapons. The 20-millimetre, Swiss-made Oerli- 
kon gun was used on U.S. Navy ships. It was a self-fed, 
self-firing cannon that could fire 600 rounds a minute. 


Machine guns of World 
Wars I and Il. The heavy ma- 
chine gun, far /eft, was the 
most destructive weapon of 
World War I. Machine guns 
used during World War II in- 
cluded light machine guns, 
right, and the submachine 
gun M3, carried by the stand- 
ing soldier. 


Early machine guns 
Gatling gun 


Montigny 
mitrailleuse 


The Montigny mitrailleuse was a 37-barrel machine gun. 


Maxim gun 


Hiram Maxim made the first fully automatic machine gun. 


The M60 machine gun, a major infantry weapon, may be fired 
from the hip or shoulder, above, or on a support. 


History. A type of machine gun appeared as early as 
the 1500s, It consisted of several guns bound together 
in a bundle or spread out in a row. A device that was fit- 
ted to the gun barrels caused them to fire simulta- 
neously or in series, But little success was achieved until 
the American Civil War (1861-1865), when many quick- 
fire guns appeared. Practical, rapid-fire, mechanical 
guns were used in the Franco-Prussian War (1870-1871), 
when soldiers operated them with a crank or lever. The 
French Montigny mitrailleuse and the American Gatling 
were among the more successful of these guns. 

In 1883, Hiram Maxim, an American-born inventor, 
developed the first entirely automatic machine gun to 
gain wide acceptance. By the outbreak of World War | 
(1914-1918), many different types of machine guns had 
come into use. 

See also Gatling gun; Maxim (Sir Hiram Stevens); 
World War I (picture: The machine gun). 

Machine tool is a power-driven machine used to 
shape metal. Machine tools bend, cut, drill, grind, ham- 
mer, plane, and squeeze metal into any desired shape. 
More advanced machine tool operations involve the use 
of such forces as electrical or chemical energy, heat, 
magnetism, and ultrasound. People who operate ma- 
chine tools are sometimes called machinists. 


A punch press is a forming 
machine that stamps holes 
into sheet metal. 


A borer cuts and smooths 
round holes. Its cutting tool 
has a single sharp edge. 
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Machine tools play an important part in the manufac- 
ture of almost all metal products. Machinists use ma- 
chine tools in making parts for such products as bicy- 
cles, cars, radios, refrigerators, and television sets. 
Many other products, including books, furniture, and 
textiles, are made by machines that were manufactured 
by machine tools. 

There are about 500 kinds of machine tools. Some 
perform a single operation, such as grinding or drilling. 
Others, called machining centres, carry out several 
kinds of tasks. Machining centres have automatic tool 
changers and may use more than 100 tools. Many ma- 
chine tools are automated by a system called numerical 
control. 

Machine tools can be linked together to form a flexi- 
ble manufacturing system (FMS). Each of the tools in an 
FMS performs a different metalworking operation. The 
metal being machined, called a workpiece, is moved 
from one tool to the next by conveyors, robots, and 
other automatic equipment. A single FMS can manufac- 
ture a variety of parts. 

Machine tools vary widely in size. A machinist's 
choice of size is based on the size of the largest work- 
piece to be machined. And the size of workpiece may 
vary from a wristwatch case to a ship's propeller shaft. 


Basic machine tool operations 


There are two chief kinds of machine tool operations: 
(1) metal removal and (2) metal forming. Basic metal re- 
moval operations involve either the cutting away or the 
abrasion (wearing away) of part of the workpiece. In 
metal forming, the workpiece is shaped without the re- 
moval of any material from it. 

Metal removal. There are six basic types of metal re- 
moval processes. They are (1) turning; (2) hole machin- 
ing; (3) milling; (4) sawing; (5) planing, shaping, and 
broaching; and (6) abrasive processes. 

Turning is used chiefly to cut metal into round 
shapes. Turning machines are the most common ma- 
chine tools in use. They manufacture gear blanks, shafts, 
wheels, and many other metal parts. 

The /athe is the basic turning machine. On a lathe, the 
workpiece is fastened to a rotating spindle, and the cut- 
ting tool is mounted at the side of the workpiece. The 
tool moves against the rotating workpiece, peeling 
metal until the workpiece has the desired shape. A tur- 


Abrasive 


A grinding wheel rubs 
against the surface of a work- 
piece to make it smooth. 


Press brakes form metal into 
a desired shape by pressing it 
between two dies. 
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—Broach 
Workpiece 


Broached workpiece 


Workpiece 


Workpiece 


Workpiece 


A milling tool cuts flat sur- 
faces or special shapes as it 
rotates against a workpiece. 


A broach changes the shape 
of a hole. It is pushed or 
pulled through a workpiece. 


ret lathe has several kinds of cutting tools mounted on a 
revolving toolholder called a turret. This lathe can per- 
form various cutting operations, one after the other. 

Some turning machines have several spindles and 
cutting tools that operate at the same time. Such multi- 
spindle machines perform various operations at once 
on several workpieces. The machine moves each work- 
piece from one cutting tool to the next until all the oper- 
ations have been performed. 

Hole machining includes drilling, boring, reaming, 
and tapping. In drilling, round holes up 7.5 centimetres 
in diameter are cut in a piece of metal. These holes, cut 
by a rotating twist drill, may be as small as a thousandth 
of a centimetre in diameter. 

In most machine shops, twist drills are mounted on 
large machines called drill presses. The machinist 
places the workpiece on a table beneath the drill and 
lowers the drill into the metal. The bit of the drill has 
several sharp cutting edges. Two or more spiral grooves 
along the bit help remove metal shavings from the hole. 

In boring, round holes greater than 7.5 centimetres in 
diameter are cut. Boring is also used to enlarge and fin- 
ish (smooth) holes already drilled. k 

Boring machines have a cutting tool with only one 
sharp edge. On small boring machines, the tool revolves 
and the workpiece remains stationary. On large ma- 


Cutting tool > 


A saw cuts a piece of metal 
to a certain length or into a 
desired shape. 


A turning machine has a 
cutting tool that peels metal 
from a rotating workpiece. 


chines, the tool is stationary and the workpiece revolves, 
The process of reaming consists of smoothing the in- 
side of a hole. Tapping involves the cutting of a screw . 
thread inside a hole (see Screw). f 
To cut deep holes, machinists use special processes 
in which a single- or multiple-edged tool mounted at the 
end of a bar is driven into the workpiece. These proc- 
esses involve the rotation of the tool, the workpiece, or 
both. During the operation, a fluid is forced into the 
hole to flush out shavings cut from the workpiece. 
Milling. in this operation, a round tool with several 
cutting edges rotates against a workpiece. The cutting 
tool of most milling machines looks like a wheel with 
teeth projecting out of it. This tool makes flat surfaces 
on metal. Machinists use special milling tools to cut 
such shapes as those of bevels, gear teeth, and slots. 
Some milling machines manufacture metal parts 
small enough to fit in a person's hand. Others, such as 
special contour milling machines, produce aeroplane 
wing sections as long as 24 metres. Į 
Sawing consists of machining a piece of metal witha | 
cutting tool that has sharp teeth along one edge. There | 
are two types of machine-tool sawing, cutoff sawing and 
contour sawing. Machinists use cutoff sawing to cut j 
metal bars to a certain length. Contour sawing cuts flat | 
Pieces of metal into the desired shape. 


- 


Electrode 


Electrical discharge machining (EDM) produces smooth, ac- 
curate holes in metal by means of an electric current. 


High-energy rate forming (HERF) uses an explosive charge to 
force sheet metal into the contours of a die. 


Planing, shaping, and broaching. Planing smooths flat 
surfaces of large pieces of metal. It resembles smooth- 
ing wood with a hand plane. But the cutting tool is sta- 
tionary as the metal moves back and forth beneath it. 
Shaping flattens uneven surfaces and cuts slots. The cut- 
ting tool moves back and forth over a stationary work- 
piece. Broaching shapes holes in a piece of metal. For 
example, it can change round holes to square ones. A 
broach is a long metal bar with rows of teeth on it. Each 
tooth cuts a little deeper than the one before. A broach 
is pulled or pushed through a hole, and the teeth cut the 
metal to the desired shape. 

Milling has replaced planing and shaping almost en- 
tirely. The cutting tools of milling machines can smooth 
metal surfaces faster than those of planers or shapers. 

Abrasive processes include grinding, lapping, and 
honing. In grinding, metal is removed from the surface 
of a workpiece to make it smooth. A grinding machine 
has a grinding wheel that spins at high speed against 
the workpiece. This wheel is made of an abrasive mate- 
rial similar to that on sandpaper (see Abrasive). 

Two of the main types of grinding operations are cy- 
lindrical and surface. In cylindrical grinding, a round 
workpiece rotates against the grinding wheel. A type of 
cylindrical grinding called centreless grinding is widely 
used in mass production, It involves two rotating 
wheels. One wheel rubs against the workpiece and 
turns it while the other grinds the workpiece. In surface 
grinding, a flat workpiece moves back and forth against 
a rotating wheel. In both cylindrical grinding and sur- 
face grinding, sharp edges of abrasive particles on the 
grinding wheel cut tiny chips from the workpiece, pro- 
ducing a smooth surface texture. 

In /apping, an abrasive paste or other substance is 
used to remove metal. Lapping provides an extremely 
smooth surface when only a small amount of metal must 
be removed. A lapping machine has a metal plate cov- 
ered with an abrasive. Honing assures maximum accu- 
racy in finishing holes to precise dimensions. IÀ this 
process, an abrasive paste is applied to cylindrical parts 
called heads, which are inserted into the hole. The 
heads rotate while moving up and down. 

Metal forming operations include forging, press- 
ing, bending, and shearing. There are four main types of 
forming machines: (1) forging machines, (2) presses, (3) 
press brakes, and (4) shears. 

Forging machines form metal by hammering and 
squeezing it. Some of these machines hammer hot metal 
into any shape. Others squeeze hot metal in a die 
(mould) under great pressure. The metal flows to every 
Part of the die and takes the desired shape. Forging ma- 
chines produce extremely tough and durable metal 
parts. 

Presses stamp a metal sheet into a certain shape. 
Then they use a die to squeeze this piece of metal, 
called a b/ank, into the final shape. Punch presses punch 
holes in metal sheets. 

Press brakes bend sheets of metal to make products. 
These products include bonnets and roofs for cars and 
the sides of cabinets and refrigerators. 

Shears cut large sheets of metal much as scissors cut 
sheets of paper. Machinists then work the metal into fin- 
ished parts of the desired shape and size. 
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Advanced machine tool operations 


Advanced machine tools cut extremely hard metals 
into complex shapes by means of electrical or chemical 
energy, heat, magnetism, or other forces. Advanced ma- 
chine tool operations are used chiefly to make large 
steel dies for the manufacture of car parts and other 
parts. These methods include (1) electrical discharge 
machining, (2) electrochemical machining, (3) chemical 
machining, and (4) high-energy rate forming. 

Electrical discharge machining (EDM) cuts holes in 
extremely hard metals, including steel alloys that cannot 
be cut by traditional methods. EDM produces smooth, 
accurate holes, some of which have extremely complex 
shapes. It is the most widely used machining process. 

EDM involves an electrode (see Electrode). In most 
cases, the electrode consists of graphite, which con- 
ducts electricity and has a high melting point. The elec- 
trode is cut to the shape of the hole to be made in the 
workpiece. The electrode and the workpiece are sub- 
merged in an e/ectrolyte, a liquid that conducts elec- 
tricity. An electric current is then directed between the 
electrode and the workpiece, producing a discharge of 
sparks. This discharge has the shape of the electrode. 
The sparks thus erode a hole of the same shape in the 
workpiece. 

Electrochemical machining (ECM) uses electricity 
to create a chemical reaction that erodes metal from a 
workpiece. In this method, electricity flows from a posi- 
tively charged workpiece to a negatively charged cut- 
ting tool. An electrolyte is pumped between the work- 
piece and the cutting tool and conducts current 
between them. This causes an electrochemical reaction 
that erodes metal from the workpiece. The finished 
workpiece takes the shape of the face of the cutting tool. 

Chemical machining. In this operation, the work- 
piece is covered by a chemically resistant mask. The 
mask has holes cut in it of the shape of those to be cut 
in the workpiece. The workpiece is dipped into a strong 
chemical solution, which dissolves the metal from the 
workpiece sections not covered by the mask. 

High-energy rate forming (HERF) involves transmit- 
ting pressure through a liquid, usually water, to force 
sheet metal into the contours of a die. In most cases, the 
pressure is created by setting off an explosive in the 
liquid or by discharging an electric spark in it. HERF is 
used chiefly to make large metal parts that have an un- 
usual shape, such as a dish-shaped radar aerial. 

Other advanced machining operations. In /aser 
cutting, machinists aim a thin beam of concentrated 
light at the workpiece. This light is created by a device 
called a /aser. When a laser beam is aimed at an ex- 
tremely small area, it may produce temperatures higher 
than 5500° C. Machinists use laser beams to make small, 
precise cuts or holes by melting through metal or other 
materials. See Laser. 

In an operation called magnetic forming, an electro- 
magnet is created when an electric current is directed 
through a coil. If the coil surrounds the workpiece, the 
electromagnetic force shapes the workpiece by pushing 
the metal in. If the coil is placed within the workpiece, 
the force pushes the metal out. 

A process called water-jet cutting uses an extremely 
thin jet of water under very high pressure to cut soft 
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metals. Minute abrasive particles are sometimes mixed 
with the water to increase the cutting rate. 

In plasma spraying and cutting, machinists use a 
heated stream of ionized gas, called plasma, to melt 
holes in extremely hard metals. The plasma is sprayed at 
a high speed from an instrument called a plasma torch 
onto the workpiece. A similar process, called e/ectron- 
beam machining, cuts holes in a workpiece by means of 
a stream of electrons travelling at a high rate of speed. 

Another operation, called u/trasonic machining, cuts 
holes in extremely hard metal. The cutting tool of an ul- 
trasonic cutter vibrates into the workpiece about 20,000 
times a second. The workpiece is immersed in an abra- 
sive fluid. Friction created by the tool vibrating against 
the abrasive grinds the metal into shape. 


Numerical control of machine tools 


Numerical control is a system of automating machine 
tools. In some systems, instructions are given by means 
of a control tape. This tape, which is made of paper or 
plastic, contains the instructions in the form of a number 
code. The numbers are represented on the tape by 
holes or by magnetized spots. The tape is fed into the 
machine, which has a control unit that reads the code. 
This process creates electric signals that correspond to 
the code. The signals control the direction and speed of 
the machine as it moves across the workpiece. 

In some other machining systems, computers have 
replaced control tapes. A system known as computer 
numerical control has a number of machine tools, each 
of which is directed by its own computer. In a system 
called direct numerical control, a single computer con- 
trols more than 100 machine tools. 

A more highly automated machining system, called 
adaptive control, involves the use of a microprocessor. 
A microprocessor is a tiny electronic device that per- 
forms the work of a large computer. The microproces- 
sor regulates certain variables in the machining process, 
such as the speed of a spindle, to make the process as 
efficient as possible. It also receives information from 
sensors that measure force, temperature, and other vari- 
ables. It uses this information to operate the system at a 
level that is safe for the machine tool and the workpiece. 


History 


The basic machine tool operations developed from 
processes originally used with hand tools that cut and 
shaped wood. The first modern machine tool was in- 
vented in 1775 by John Wilkinson, an English ironmanu- 
facturer. Wilkinson’s invention, a boring machine, en- 
abled precise holes to be drilled in metal. A number of 
other machine tools, including the planer, the shaper, 
and the first successful screw-cutting lathe, were also in- 
vented in England during the 1800's, 

In the United States, the machine tool industry began 
in about 1800. Machine tools were used chiefly to make 
guns and cannons for the armed forces. In 1873, C. M. 
Spencer of the United States developed a completely 
automatic lathe. In the 1920's, machine tools began to be 
linked together in series for use in mass production. The 
number of machine tools in the United States more than 
doubled during World War II (1939-1945). 

Since the 1950's, the development of spacecraft and 
other types of modern aircraft has resulted in advanced 


machining operations. The use of numerical control, 

machining centres, computers, and microprocessors 

brought new speed and efficiency to the industry. 
Related articles in World Book include: 


Alloy (Alloys Grinding and polish- Nasmyth, James 
of iron) in Steam hammer 

Drill Industrial Revolution 

Forging (The steam engine) 

Machinist. See Machine tool. 


Machu Picchu is the site of an ancient Inca city about 
80 kilometres northwest of Cusco, Peru. The stone struc- 
tures which are the ruins of Machu Picchu stand on a 
mountain about 2,500 metres high. In 1911, the Ameri- 
can archaeologist Hiram Bingham discovered the ruins. 
See also Peru (picture; map). 

Macintosh, Charles (1766-1843), a British chemist 
and inventor, is best known as the inventor of water- 
proof fabrics. The mackintosh, a waterproof outer gar- 
ment, is named after him. He also made many significant 
contributions to chemical technology. He opened a fac- 
tory to manufacture alum and sal ammoniac before he 
was 20. He also introduced into Great Britain the manu- 
facture of lead and aluminium acetates and contributed 
to the technology of dyeing. He was born in Glasgow, 
Scotland. 

Mackay (pop. 38,603) is a city on the eastern coast of 
Queensland, Australia, situated about 950 kilometres 
north of Brisbane. It stands on the banks of the Pioneer 
River. For location, see Queensland (map). More than a 
third of the sugar produced in Australia comes from the 
Mackay district. Mackay Harbour has the largest bulk 
sugar capacity in the world. The largest coal handling 
complex in the world has been constructed at Hay Point, 
south of Mackay, to load coal from the Bowen Basin. 
Tourism is important to Mackay, which serves as a gate- 
way to island resorts on the Great Barrier Reef. 
Mackellar, Dorothea (1885-1968), an Australian poet 
and fiction writer, became noted for her descriptive lyr- 
ics associated with the love of her native land. Her well- 
known poem “My Country,’ first published in the Lon- 
don Spectator in 1908, has been part of Australian chil- 
dren's education for many years. The poem's first two 
verses are as follows: 


The love of field and coppice, 

Of green and shaded lanes, 

Of ordered woods and gardens 

Is running in your veins. 

Strong love of grey-blue distance 
Brown streams and soft, dim skies— 
1 know but cannot share it, 

My love is otherwise. 


1 love a sunburnt country, 

A land of sweeping plains, 

Of ragged mountain ranges, 
Of droughts and flooding rains. 
I love her far horizons, 

I love her jewel-sea, 

Her beauty and her terror— 
The wide brown land for me! 


Isobel Marion Dorothea Mackellar was born in Syd- 
ney. Her books of poetry include The Closed Door 
(1911), which contains “My Country,” The Witch-Maid 
(1914), and Dream-Harbour (1923). Her works of fiction 
include Outlaw’s Luck (1913) and two novels in collabo- 
ration with Ruth Bedford, The Little Blue Devil (1912), 


and Twos Company (1914), largely concerned with 
youthful aspiration and adventure. 

Mackenzie, Sir Alexander (1764-1820), was a Cana- 
dian trader and explorer. He was the first white man to 
reach the Mackenzie River and to cross the northern 
part of North America to the Pacific Ocean. 

In 1789, Mackenzie left Fort Chipewyan on Lake Atha- 
basca with a small party of Canadians and Indian guides. 
He pushed his way north to Great Slave Lake, and then 
followed the river that now bears his name. It took him 
to the Arctic Ocean. He had hoped that the river would 
lead him to the Pacific Ocean, and was keenly disap- 
pointed. Because of this, Mackenzie called it the River of 
Disappointment. 

Three years later, Mackenzie started on his trip to the 
west coast. He followed the Peace River, crossed the 
Rocky Mountains, and reached the Pacific Ocean in 
1793. This trip convinced him that a search for a North- 
west Passage to the Orient would prove useless. 

He wrote Voyages on the River Saint Lawrence and 
Through the Continent of North America to the Frozen 
and Pacitic Oceans in the Years 1789 and 1793 (1801). 
This book contains much valuable information on Indian 
tribes and Canadian history. 

Mackenzie was born on the island of Lewis and Harris 
off the west coast of Scotland. He went to Canada in 
1778. There, he entered the countinghouse of a Mont- 
real fur-trading firm. After his last trip, he made a large 
fortune as a fur trader. Mackenzie spent his last years in 
Scotland. 

Mackenzie, Sir Compton (1883-1972), was a British 
writer who became known in 1913 with his novel Sinis- 
ter Street. He wrote many books, including novels, his- 
tories, biographies, and memoirs. Mackenzie's other 
novels include Guy and Pauline (1915), Sylvia Scarlett 
(1918), and Whisky Galore (1947). His autobiography, My 
Life and Times, was published between 1963 and 1971. 
Mackenzie was born in West Hartlepool, Cleveland, 
England. He was educated at Oxford University. 
Mackenzie River, in the Northwest Territories, is the 
longest river in Canada. It flows north and west for 
about 1,700 kilometres from Great Slave Lake to the 
Beaufort Sea. Much of the river is more than 1.5 kilome- 
tres wide. Every second, an average of about 1,500 cubic 
metres of water flows from its mouth. Water flows into 
the Mackenzie from many tributaries, including the 
Liard, Great Bear, Arctic Red, and Peel rivers. Water also 
enters from the Great Slave Lake. It reaches the lake 
through the Slave River, which collects water from the 
Peace and Athabasca rivers. The Mackenzie was named 
after the Canadian explorer Sir Alexander Mackenzie 
(see Mackenzie, Sir Alexander). 

All the rivers mentioned above are part of the Mac- 
kenzie River System, Canada's largest river system. This 
vast system drains water from about 1,800,000 square 
kilometres. Its most distant water source is high in Al- 
berta's Rocky Mountains, 4,241 kilometres from the Arc- 
tic mouth of the Mackenzie. In North America, only the 
Mississippi-Missouri system is longer than the Macken- 
zie system. 

A 2,740-kilometre stretch of the Mackenzie system, 
from Waterways, Alberta, to the Beaufort Sea, is naviga- 
ble. Only an 11-kilometre rapids on the Slave River inter- 
feres with shipping. 
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The Mackenzie River basin is rich in natural re- 
sources. The Peace River area of Alberta and British Co- 
lumbia includes abundant farmland. It also has petro- 
leum and natural gas deposits, and water for 
hydroelectric power. In the northern part of the basin, 
the delta at the mouth of the Mackenzie is a muskrat- 
trapping area. It has little agriculture but has petroleum, 
radium, and uranium deposits. 

See also Northwest Territories. 

Mackerel is the name of several species of valuable 
food fish related to the tuna. All mackerel are strong 
swimmers. The mackerel has dark and oily flesh. Large 
quantities of the fish are caught for food. Some are 
canned and others are eaten fresh. 

The mackerel is beautifully coloured with various 
shades of blue and green. It has two large fins on its 
back and two small ones beneath. Its large tail is shaped 
like a fork. Five tiny fins are on each side just in front of 
the tail. 

The mackerel or Atlantic mackerel is silvery-white 
below and has wavy black stripes on its back. It grows 
from 25 to 45 centimetres long and weighs up to 1.5 
kilograms. This species is found throughout the North 
Atlantic, Mediterranean, and Black seas. Large shoals of 
mackerel live in surface water near land. As the water 
warms up during summer, they migrate northward and 
swim close to the shore. The mackerel spawns between 
May and September. Each female mackerel lays about 
half a million eggs in one season. The eggs float on or 
near the surface. They hatch within a few days. The 
young fish grow quickly and can reach a length of 25 
centimetres in their first year. 


The mackerel has blue-green skin and a forked tail. 
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Mackerel eat crustaceans, herrings, anchovies, and 
other small fish. They are in turn eaten by sharks, blue- 
fish, and porpoises. A sea bird, the gannet, eats large 
quantities of mackerel. Fisheries of China, Japan, Nor- 
way, Russia, and the United Kingdom provide most of 
the world’s supply of mackerel. 

Other related fish called mackerel include the king 
mackerel or kingfish of the West Atlantic. The narrow- 
barred Spanish mackerel or barracouta grows to over 2 
metres long. It is the most important food fish along the 
Queensland coast of Australia. 

A commercially important fish, called mackerel but 
unrelated to the true mackerel, is the horse mackerel or 
scad. It is caught in large numbers off South Africa. 


Scientific classification. Mackerel belong to the family 
Scombridae. The common mackerel is Scomber scombrus. The 
king mackerel or kingfish is Scombermorus cavalla. The narrow- 
barred Spanish mackerel or barracouta is $. commerson. The 
horse mackerel or scad belongs to the family Carangidae. It is 
Trachurus trachurus. 


See also Fish (picture: Fish of coastal waters and the 
open sea); Fishing industry (table: Worldwide fish and 
shellfish catch); Kingfish; Tuna. 

Mackerras, Sir Charles (1925- _), an Australian 
conductor, arranged music for the ballets Pineapple Poll 
(1951) and Lady and the Fool (1954). Alan Charles Mac- 
kerras was born in the United States of Australian par- 
ents, and was educated in Sydney. He was principal 
oboe in the Sydney Symphony Orchestra from 1944 to 
1946 before going to England, where he conducted or- 
chestras for the Sadler's Wells opera and for the British 
Broadcasting Corporation. He conducted many major 
orchestras in Europe and the United States before be- 
coming chief conductor of the Sydney Symphony Or- 
chestra, a position he held from 1982 to 1985. In 1987, he 
became musical director of the Welsh National Opera. 
Mackerras was knighted in 1979. 

Mackey, Mick (1911-1982), was an outstanding hurler 
for Limerick, Ireland, in the 1930's and 1940's. He won 
All-Ireland medals in 1934, 1936, and 1940, captaining 
the team in the latter two finals. Mackey also won four 
National League medals. Mackey was born at Castlecon- 
nel, in northern County Limerick. 

MacKillop, Mary (1842-1909), an Australian nun, was 
known as Mother Mary of the Cross. She founded, with 
a priest, J. E. Tenison Woods, the Roman Catholic order 
the Sisters of St. Joseph. She was born in Fitzroy, Mel- 
bourne. Mary lived in poverty during her childhood. At 
the age of 14, she became a governess to help support 
her family. In 1866, at Penola, in South Australia, she 
began her work of educating poor people and helped 
establish the Sisterhood there. In Adelaide in 1867, she 
extended her work to serve poor women and children. 

The Sisterhood operated throughout Australia and 
New Zealand. It was a self-governing order, and some 
members of the church hierarchy opposed the fact that 
it was led by a woman. MacKillop was excommunicated 
(cast out of the church) by the bishop of Adelaide for 
five months from 1871 to 1872, but the Sisterhood was 
approved by Pope Leo XIII in 1888. 

After Mary's death, her followers worked for her can- 
onization (sainthood). In 1995, Mary MacKillop was beat- 
ified (blessed, as a stage toward being made a saint) by 
Pope John Paul II. 


Mackinac Island (pop. 479) is an island in the Straits 
of Mackinac, north Michigan, U.S.A. (see Michigan). The 
island covers an area of about 10 square kilometres. The 
Chippewa Indians called the island Michilimackinac, 
usually defined as Great Spirits or Great Turtle. The city 
of Mackinac Island lies on the southeastern end of 

the island. No cars are permitted on Mackinac Island. 
Ferries link the island with the mainland. The world’s 
longest freshwater yachting event is the Chicago-to- 
Mackinac Island race, held each July. 


Mackinac Island is an important summer resort in northern 
Michigan, U.S.A. 


In 1671, Father Jacques Marquette established a mis- 
sion at nearby Point St. Ignace. The French built a fort at 
St. Ignace, but surrendered the area to the British in 
1761. The British built Fort Mackinac on the island in 
1780. In 1815, the island became the property of the 
United States. In 1894, the federal government trans- 
ferred much of the island to the state of Michigan. 
Mackinnon, Eleanor (1871-1936), was a founder of 
Junior Red Cross in Australia. When the first Red Cross 
units were established in Australia in 1914 as branches 
of the British Red Cross, Mackinnon urged that children 
be allowed to enter. In 1916, Mackinnon persuaded the 
New South Wales Director of Education to run Junior 
Red Cross circles in schools. In 1918, she approached 
the international Committee of the Red Cross to spread 
Junior Red Cross units to other countries, Today, all Aus- 
tralian schools and schools in 74 other nations have 
such units. Mackinnon was born at Tenterfield, in New 
South Wales. 

Mackintosh, Charles Rennie (1868-1928), was a 
Scottish architect, designer, and painter. His work won 
high admiration abroad. His buildings, most of which 
are in Glasgow, include the Glasgow School of Art and 
the Queen's Cross Church. 

Mackintosh was born and educated in Glasgow. He 
studied in France and Italy and became a Fellow of the 
Royal Institute of British Architects in 1906. 

Maclean, Alistair (1922-1987), was a Scottish writer 
who wrote exciting stories of high adventure and in- 
trigue. Many of Maclean's books were made into films, 
such as The Guns of Navarone (published in 1957). 

Maclean was born near Inverness in Highland Re- 
gion, Scotland, and educated at Glasgow University. He 
published his first novel, HMS Ulysses, in 1955. His 
other books include South by Java Head (1958), When 
Fight Bells Toll (1966), Where Eagles Dare (1967), Bear Is- 


land (1971), Circus (1975), and Floodgate (1983). Maclean 
also wrote under the pen name of lan Stuart. 
MacLeish, Archibald (1892-1982), was an American 
poet, dramatist, and critic. He also served as librarian of 
Congress from 1939 to 1944, and assistant secretary of 
state in 1944 and 1945. 

MacLeish’s early work is lyrical and thoughtful, using 
free verse and other methods of such older poets as 
Ezra Pound and T. S. Eliot. Conquistador (1932) is a 
strong, individual achievement, describing in epic terms 
the Spanish exploration of the New World. The work 
gained MacLeish the first of his three Pulitzer Prizes. 

With social unrest in America and the rise of fascism 
abroad, in the 1930's MacLeish turned to more direct ex- 
pression of the issues of his day in Public Speech (1936) 
and in the two dramas he wrote for radio, The Fall of the 
City (1937) and Air Raid (1938). 

MacLeish’s later work became less topical and more 
philosophic in tone. His verse drama /.B. (1957) raises the 
eternal problem of humanity's suffering, treating the 
Biblical story of Job in terms of modern American life. 
The play won the 1959 Pulitzer Prize for drama. His Co/- 
lected Poems, 1917-1952 won the 1953 Pulitzer Prize. 
MacLeish’s most mature reflections on the value of po- 
etry as a means of knowledge are developed in Poetry 
and Experience (1961). 

MacLeish was born in Glencoe, Illinois. He gained a 
law degree, but gave up practice to devote himself to lit- 
erature, He taught at Harvard from 1949 to 1962, and at 
Amherst in the United States from 1963 to 1967. 
MacLennan, Hugh (1907-1990), was a Canadian au- 
thor known for his novels about historic events and 
public issues in Canada. These events and issues have a 
strong impact on the lives of his characters. 

MacLennan based his first novel, Barometer Rising 
(1941), on an explosion that destroyed much of the city 
of Halifax, Nova Scotia, in 1917. Two Solitudes (1945) and 
Return of the Sphinx (1967) deal with conflicts between 
English Canadians and French Canadians. The Watch 
That Ends the Night (1959) tells how a group of charac- 
ters were affected by the Great Depression of the 1930's 
and by World War II (1939-1945). 

MacLennan also wrote many essays. They essays in- 
clude comments on Canadian life and sensitive descrip- 
tions of nature. His essays are collected in several vol- 
umes, including Cross Country (1949), Thirty and Three 
(1954), and Rivers of Canada (1974). John Hugh MacLen- 
nan was born in Glace Bay, Nova Scotia. He studied at 
Oxford and Princeton. 

See also Canada (literature). 

Macleod, John James Rickard (1876-1935), was a 
Scottish physiologist. He and Sir Frederick Banting won 
the 1923 Nobel Prize for physiology or medicine for 
their discovery of insulin in 1922 (see Banting, Sir Fred- 
erick G.). Macleod was born near Dunkeld, Scotland. He 
taught physiology in the United States, Canada, and 
Scotland. 

MacLiammédir, Micheal (1899-1978) was an Irish 
actor. With Hilton Edwards, another actor, he founded 
the Gate Theatre, in Dublin, Ireland, for which he pro- 
duced many successful plays. In the 1960's, 
MacLiamméir did a one-man dramatic presentation of 
the life and works of Oscar Wilde called The Impor- 
tance of Being Oscar. He was born in Cork. 
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MacMahon, Maurice de (1808-1893), was president 
of France from 1873 to 1879, and a distinguished soldier. 
He favoured the restoration of the French monarchy, but 
failed to accomplish it. Marie Edme Patrice Maurice de 
MacMahon was born at Sully, in northern France, of 
Irish descent. He won fame during the Crimean War 
(1853-1856) for his declaration at the taking of the 
Malakov Redoubt: “Jy suis, j'y reste” (Here I am, here I 
stay), and was made a marshal of France. In 1859, he was 
made Duke of Magenta. He was defeated and captured 
during the Franco-Prussian War (1870-1871). See Franco- 
Prussian War. 

MacManus, Seumas (1869?-1960), was an Irish au- 
thor of stories, poems, memoirs, and plays. Like other 
writers of the late 1800's, MacManus retold in prose 
many stories he had collected from the oral tradition in 
Ireland. Some of the stories were published in Through 
the Turf Smoke (1899). His first book of poetry was 
Shuilers from the Heathy Hills (1893). His plays include 
The Townland of Tamney (1904). MacManus’ best-known 
work is The Rocky Road to Dublin (1938), a particularly 
Irish kind of personal portrait of time and place that de- 
scribes his childhood and youth. 

MacManus was born in County Donegal. As a young 
man he worked as a shepherd, a farm hand, and a 
teacher. He moved to the United States in about 1899. 
MacMillan, Donald 
Baxter (1874-1970), an 
American polar explorer, 
added much to people's 
knowledge of Greenland 
and the Canadian Arctic. 
He advanced the belief that 
the glacier fields are push- 
ing southward. MacMillan 
discovered coal deposits 9 
degrees from the North 
Pole. These contained re- 
mains of 36 kinds of trees, 
showing that the climate 
there had once been 
milder. 

MacMillan’s 1924 Arctic expedition used radio exten- 
sively. He established winter quarters in Etah, Green- 
land. His 1925 expedition was one of the first to use 
aeroplanes in the far north. His men took aerial photo- 
graphs. He received the Special Congressional Medal 
for surveying and charting Greenland and the Canadian 
Arctic for the U.S. Army in World War II (1939-1945). 

In 1957, at the age of 82, MacMillan went on his 31st 
trip to the Arctic. He wrote several books about his ex- 
periences, including Four Years in the White North 
(1918), and How Peary Reached the Pole (1932). 

MacMillan was born in Provincetown, Massachusetts. 
He studied at Bowdoin College and Harvard University. 
He was a teacher until 1908, when he made his first 
polar expedition as assistant to Commander Robert 
Peary. MacMillan helped train many younger explorers 
including Richard E. Byrd. 

Macmillan, Harold (1894-1986), was prime minister, 
of the United Kingdom from 1957 to 1963. 

Under Macmillan, the Conservative government 
granted independence to British colonies in East and 
an established strong links wit! 
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the United States during 
the time of presidents 
Eisenhower and Kennedy. 
But Macmillan failed in his 
goal of securing British 
entry into the European 
Economic Community. At 
home, Britain suffered eco- 
nomic stagnation and secu- 
rity scandals. Macmillan re- 
signed in October 1963 
due to ill health. 

Maurice Harold Macmil- 
lan was born in London, 
the son of a wealthy pub- 
lisher and his American wife. He was educated at Eton 
and Balliol College, Oxford. During World War | (1914- 
1918) Macmillan was a soldier on the Western Front. 

In 1920, Macmillan became a director of his family's 
publishing company in Britain. In 1924 he won the par- 
liamentary seat of Stockton-on-Tees, northeast England, 
for the Conservatives. Macmillan wrote a number of 
books, including Reconstruction (1933), and The Middle 
Way (1938), which advocated central economic planning 
and a minimum wage. After the outbreak of World War 
11 (1939-1945), he was appointed junior minister at the 
Ministry of Supply. 

In 1942, after briefly serving as under secretary at the 
Colonial Office, Macmillan became minister resident in 
North Africa and Italy, representing the British Cabinet 
in Algiers, In 1944, he was head of the Allied Commis- 
sion which oversaw the reconstruction of Italy. 

In 1951 Macmillan was appointed minister for hous- 
ing and local government. In 1954, he became defence 
secretary. After a short period as foreign secretary in 
1955, he was appointed chancellor of the exchequer in 
the same year. Macmillan strongly supported the forma- 
tion of an Anglo-French military force to regain control 
of the Suez Canal, which had been nationalized by Presi- 
dent Abdul Nasser of Egypt in 1956. The invasion was 
aborted in October 1956 when the U.S. administration 
threatened economic measures against Britain. In Janu- 
ary 1957, Prime Minister Sir Anthony Eden retired be- 
cause of poor health, and Macmillan succeeded him. 

As prime minister, Macmillan sought regular diplo- 
matic meetings between government leaders to reduce 
east-west tensions, and tried to play a mediating role be- 
tween the Soviet and U.S. administrations. In October 
1959, the Conservative Party retained power with a large 
majority at parliamentary elections. 

Macmillan’s attempts to gain British membership of 
the European Economic Community ended in 1963, 
when President de Gaulle of France applied a veto. Mac- 
millan was instrumental in the signing of the Test Ban 
Treaty in 1963, limiting nuclear-weapons testing. But his 
health was suffering, and he resigned in hospital after 
undergoing surgery. He was succeeded as prime minis- 
ter by Sir Alec Douglas-Home. In 1984, Macmillan en- 

‘tered the House of Lords as the Earl of Stockton. 
"MacMillan, Sir Kenneth (1929-1992), a Scottish cho- 
reographer, created many ballets for the Royal Ballet at 
Covent Garden in London. Among the best known of his 
., earlier works are Danses Concertantes (1955), Solitaire 
(1956), The Invitation (1960), and Diversions (1961). In 
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1965, he produced his first three-act ballet, Romeo and 
Juliet, to the music of Soviet composer Sergei Prokofiev. 
MacMillan was born at Dunfermline, in Fife Region, 
Scotland. He studied at Sadler's Wells Ballet School in 
London. He was director of the Royal Ballet of Britain 
from 1970 until 1977, when he became its principal cho- 
reographer. 

MacMurrough, Dermot. See Ireland (The Norman 
invaders). 

MacNaghten’s Rules. See M'Naghten’s Rules. 
MacNeice, Louis (1907-1963), was a British poet and 
literary critic. His poetry is noted for its wit, satire, and 
technical ingenuity. One of his best-known works is Au- 
tumn Journal (1939), an autobiographical poem. Collec- 
tions of MacNeice’s poems include Visitations (1957) and 
Solstices (1961). His most important critical work is The 
Poetry of W. B. Yeats (1941). He also wrote verse plays 
for radio. MacNeice was born in Belfast, Northern Ire- 
land. He was educated at Oxford University. 
Macpherson, James. See Gaelic literature. 
Macquarie, Elizabeth Henrietta (1788-1835), mar- 
ried Lachlan Macquarie in Devon, England, in 1807. She 
was an invaluable help to her husband during the rigor- 
ous years they spent in New South Wales, Australia, 
where he was governor from 1810 to 1821. In particular, 
Mrs. Macquarie aided her husband during the bitter 
struggles against his progressive emancipist policy. She 
accompanied him on tours of Tasmania, and over the 
Blue Mountains to Bathurst. Their first child, a daughter, 
died at birth. Their next child, a son, Lachlan (1814-1846), 
was born in Sydney. 

A rock formation, Mrs. Macquarie’s Chair in the Syd- 
ney Domain, was named after her. Elizabeth Henrietta 
Campbell was born in Scotland, Campbelltown, near 
Sydney, was named after Elizabeth Macquarie’s family. 
Macquarie, Lachlan (1762-1824), a Scottish military 
officer, served as governor of New South Wales, Aus- 
tralia, from 1810 to 1821. He replaced William Bligh (see 
Rum Rebellion). Macquarie worked to develop New 
South Wales into a thriving colony. 

Early life. Macquarie was born on the island of Ulva, 
off the northwestern coast of Scotland. He joined the 
army in 1776 and served in several countries including 
Egypt. In 1807, he took command of the 73rd Regiment. 

Arrival in New South Wales. After the illegal arrest 
of Governor Bligh, Macquarie and his regiment were or- 
dered to New South Wales. Macquarie was appointed 
governor of the colony. He and his wife arrived in Syd- 
ney in 1810. Macquarie’s orders were “to improve the 
morals of the colonists, to 
encourage marriage, to 
provide for education, to 
prohibit the use of spiritu- 
ous liquors, to increase the 
agriculture and stock.” 
There was no parliament 
and no elections, and the 
governor had great power. 

Macquarie soon realized 
the impossibility of trying 
to ban spirits among such 
a hard-drinking popula- 
tion, but he controlled rum 
traffic through new laws. 
coe 
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Developing the colony. During his governorship, 
land under cultivation increased from 2,000 to 8,000 hec- 
tares. Horned cattle increased from 12,442 to 103,000. 
Sheep increased from 25,900 to 290,000. 

On his arrival, Macquarie found “the country impene- 
trable beyond 40 miles from Sydney.” Macquarie en- 
couraged the Blaxland-Lawson-Wentworth party, which 
discovered a route across the Blue Mountains in 1813. 
He encouraged other attempts to extend the settled 
area. Before he left the colony, the penetrated area of 
the Australian mainland rose from 6,250 to 250,000 
square kilometres. To provide access to this newly dis- 
covered territory, Macquarie approved an ambitious 
road-building programme. He extended coastal settle- 
ment southward to the Illawarra, around Wollongong, 
and northward to Port Macquarie. The governor's tours 
of the outlying settlements included two visits to Van 
Diemen’s Land. 

In 1810, Macquarie established five townships along 
the Hawkesbury River (see Macquarie Towns). That 
same year, he founded Liverpool near the head of the 
Georges River. He chose the site of Bathurst in 1815, 
naming it after his superior in London, Earl Bathurst. 

Macquarie overhauled the government departments. 
He levied customs duties to raise money for his ambi- 
tious plans. He opened a new market place in Sydney in 
1810. He staged Australia’s first race meeting, in Hyde 
Park. Macquarie gave the main streets of Sydney the 
names they still bear and issued the first traffic regula- 
tions. To overcome a shortage of coins, Macquarie gave 
the colony its own coinage. In 1813, he imported silver 
Spanish dollars and had their centres punched out to 
make two separate coins—called holey dollars and 
dumps. Despite opposition from the British govern- 
ment, Macquarie established Australia’s first bank, the 
Bank of New South Wales, in 1817. He promoted educa- 
tion. He had a warm regard for the country and was the 
first governor to use the name Australia regularly. 
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Convict reform. Macquarie encouraged convicts to 
reform by assuring them of a place in society when they 
were granted pardons or had served their sentences. 
The ex-convicts were called emancipists. In 1810, Mac- 
quarie showed his faith in emancipists by appointing 
two of them, Simeon Lord and Andrew Thompson, to 
serve as magistrates. 

Macquarie's architect, Francis Greenway, was a con- 
vict. So was his personal doctor, William Redfern. Mac- 
quarie asked another convict, James Oatley, to build the 
first town clock ever made in Australia. Some people in 
the colony opposed Macquarie's preference for emanci- 
pists. Among this group were military officers, including 
Lieutenant Governor George Molle; legal officers, such 
as the brothers Ellis Bent and Jeffrey Hart Bent; and cer- 
tain wealthy free settlers, especially the senior chaplain, 
Samuel Marsden. They sought to damage the governor's 
reputation among officials in England. Macquarie and 
Marsden became bitter adversaries. 

During Macquarie's administration, the number of 
prisoners increased almost tenfold. He tightened pass 
regulations; built barracks for government convicts at 
Sydney, Parramatta, and Windsor; and formulated rules 
for granting tickets of leave (parole). He also tried to dis- 
courage magistrates from ordering excessive floggings. 

Aboriginal policy. Macquarie tried to conciliate the 
Aborigines whenever possible. His desire to convert the 
Aborigines to Christianity brought further conflict with 
Marsden, who regarded Aborigines as little better than 
animals. Macquarie organized a school for Aboriginal 
children, a village of their own for the Sydney Aborigi- 
nes, a farm to teach them agriculture, and a yearly gath- 
ering at Parramatta. 

Macquarie‘s buildings. Macquarie undertook an ex- 
tensive programme of public works, despite the British 
government's warnings about economy. His first proj- 
ects included a military barracks, a general hospital in 
Sydney, and a toll road extending beyond Parramatta. By 


Sydney in Macquarie’s time was depicted by James Taylor in about 1821, the year Governor 
Lachlan Macquarie left Australia. When he arrived in 1810, he found Sydney a struggling settle- 


ment. He left it a handsome town. 
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1822, there had been more than 260 buildings, bridges, 
and roads completed during his term as governor. He 
had the convict Francis Greenway, Australia’s first pro- 
fessional architect, design many of the buildings and su- 
pervise their construction by convict labour. 

Macquarie commissioned the Rum Hospital soon 
after his arrival to replace the decaying colonial hospital 
near Sydney Cove (see Rum Hospital). Greenway de- 
signed Hyde Park Barracks to house convicts working 
for the government. He also designed St. James's 
Church. Sydney grew rapidly during Macquarie’s gover- 
norship. 

Political difficulties. The British government ap- 
pointed John Thomas Bigge, a lawyer, to investigate 
Macquarie's administration. Bigge arrived in Sydney in 
1819. He strongly criticized the way Macquarie had han- 
dled finances and administered the colony. Macquarie 
resigned, leaving New South Wales in 1822. Cheering 
admirers thronged the harbour to see him off. 

Macquarie returned to England embittered and ill. He 
died in London on July 1, 1824, and was buried on the is- 
land of Mull in the Hebrides, Scotland. An inscription on 
his tomb reads “The Father of Australia.” 

Related articles include: 


Bigge, John Thomas Hawkesbury River 
Blue Mountains Macquarie Towns 
Greenway, Francis Redfern, William 


Macquarie Island lies in the southern Pacific Ocean, 
nearly 1,500 kilometres southeast of Tasmania. It is 34 
kilometres long and only 3 kilometres wide. It has a pla- 
teau that rises sharply to 300 metres above sea level. In 
1911, the polar explorer Douglas Mawson built a radio 
station on the island for his Antarctic expedition. The 
Australian National Antarctic Research Expedition 
(ANARE) maintains a station built on the site. 
Macquarie River flows for 944 kilometres through 
New South Wales, Australia. The Macquarie rises on the 
western slopes of the Great Dividing Range near 
Oberon. The river flows northwest through the towns of 
Bathurst, Wellington, and Dubbo. It flows into the Mac- 
quarie Marshes and then joins the Barwon and Upper 
Darling rivers. Farmers in the Macquarie Valley raise 
sheep, cattle, poultry, and pigs. Cultivated areas are pri- 
marily for wheat, vegetables, fruit, and fodder crops. 
Macquarie Towns is the collective name for five 
townships in the Hawkesbury River district of New 
South Wales, Australia. The townships—Castlereagh, Pitt 
Town, Richmond, Wilberforce, and Windsor—were 
founded in 1810 in the main grain-growing area of the 
early colony by Governor Lachlan Macquarie. Mac- 
quarie hoped to protect local farmers against floods by 
giving them, in addition to their farm lands, small town 
allotments where they could build houses and store 
their grain on high ground. 

See also Hawkesbury River. 
Macramé is the art of creating practical and decora- 
tive articles by knotting cord, rope, or string. It can be 
used to make clothing, belts and purses, as well as 
sculptures, wallhangings, and other ornamental items. 

Many individual cords are knotted together to make a 
‘macramé article. The two basic knots used are the clove 
hitch and the reef knot (see Knots, hitches, and splices 
[illustrations: The clove hitch; The reef knot). These 
knots Thay be combined.with each.other.or with differ- 
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A macramé wall hanging is made by knotting different col- 
oured yarn and string into decorative patterns, 


ent knots in an unlimited number of arrangements. 
Beads, bells, feathers, and other small objects can be 
tied into the work for variety. 

Arabian weavers probably developed knotting during 
the 1200. But the word macramé was not used until 
about the 1400's. The word comes from an Arabic or 
Turkish word for towel, or napkin. During the 1800's, 
sailors knotted various macramé items such as bottle 
covers and nets. 

Macready, William Charles. See Shakespeare, 
William (The 1800's). 

Macrophage. See Disease (Immune reactions; pic- 
ture); Immune system; Lymphatic system (Lymph 
nodes; Fighting infection). 

MacSharry, Ray (1938- _), an Irish politician, be- 
came European commissioner for agriculture and rural 
development in 1989. He was the Republic of Ireland's 
minister for finance and public service in 1987 and 1988. 
He was fánaiste (deputy prime minister) and minister for 
finance from March 1982 until December 1982. From 
1979 to 1981, he held the post of agriculture minister. He 
entered Dail Eireann (the Irish parliament) as a Fianna 
Fail deputy for his home town of Sligo in 1969. 
Madagascar is an African country made up of one 
large island and many tiny nearby islands. It lies in the 
Indian Ocean, about 385 kilometres southeast of the Af- 
rican mainland. The large island, also called Madagas- 
car, is the fourth largest island in the world. Only Green- 
land, New Guinea, and Borneo are larger islands. 
Antananarivo is the capital and largest city. 

Madagascar was a favourite base for sea pirates in 
the 1600's and 1700, including the famous Captain Wil- 
liam Kidd. Later, it became a haven for slave traders. In 
the early 1800's, most of Madagascar became part of the 
local Merina kingdom. The Merina kingdom fell to the 
French in 1896, and all of Madagascar became a French 
colony. Madagascar gained independence from France 
in 1960. The country was called the Malagasy Republic 
until 1975, when its name was changed to Madagascar 
(officially the Democratic Republic of Madagascar). 

Government. The people of Madagascar elect a 
president and the 138 members of the National Assem- 
bly, the country's legislature. The Assembly elects a 


prime minister, who shares power with the president. 
The military plays an influential role in the government. 

People. For Madagascar's total population, see the 
Facts in brief table with this article. The people of Mada- 
gascar are called the Malagasy. The population is made 
up of several ethnic groups of mixed Indonesian and 
black African descent. The ethnic groups of the central 
and south-central highlands tend to resemble Indone- 
sians. Many grow rice in irrigated fields as do farmers in 
Indonesia. The coastal ethnic groups more closely re- 
semble black Africans. Many herd cattle as do peoples 
of eastern Africa. Political rivalries exist between the 
coastal and the highland peoples, but they share control 
of the government. 

Malagasy is the language spoken throughout the 
country. It resembles Malay and Indonesian. French and 
Malagasy are the official languages. About half of the 
people are Christians, and about one-tenth are Muslims. 
The rest—especially those along the coasts—practise Af- 
rican religions. They worship ancestors and spirits. 

The people of Madagascar have great respect for 
their ancestors. They devote much time and effort to 
caring for their graveyards. Many tombs look like 
painted houses. Other tombs have beautifully carved 
wooden ornaments called staffs on top. The Malagasy 
who practise local African religions perform cattle sacri- 
fices and other ceremonies at family tombs. 

Many people of Madagascar wear European-style 
clothing. However, each region in Madagascar has a dis- 
tinctive straw hat that the people wear on special occa- 
sions. Malagasy people in isolated southern regions 
often wear little clothing. Most houses in the country 
are built of brick, and many are several storeys high. 
They have tile or thatched roofs. The people eat rice, 
vegetables, fruit, and sometimes meat and fish. 

About 75 per cent of the people can read and write. 
Almost all the children attend primary schools, but only 
about a fifth attend secondary school. The University of 
Madagascar's main campus is in Antananarivo. 

Land. Northern Madagascar has fertile soil. Moun- 
tains separate it from the rest of the island. Western 
Madagascar has wide plains, some fertile river valleys, 
and a fairly sheltered coast. A narrow plain lies along 
the east coast, but reefs and storms make the east coast 


Facts in brief about Madagascar 


Capital: Antananarivo. 

Official languages: Malagasy and French. 

Area: 587,041 km*. Greatest distances—north-south, 1,580 km; 
east-west, 579 km. Coastline—4,180 km. 

Population: Estimated 1996 population—13,309,000; density, 23 
people per km®; distribution, 73 per cent rural, 27 per cent 
urban. 7975 census—7,603,790. Estimated 2001 population— 
15,533,000. 

Chief products: Agricu/ture—cassava, cloves, coffee, livestock, 
rice, sugar, cane, vanilla. Mining—bauxite, chromite, coal, 
graphite. Manufacturing—food processing. k 

Flag: A white vertical stripe appears on the left, with a red hori- 
zontal stripe over a green one on the right. White is for purity, 
red for sovereignty, and green for hope. See Flag (picture: 
Flags of Africa). 

National anthem: "Ry Tanindrazanay Malala O” (‘Our Beloved 
Country’). 

Money: Currency unit—Malagasy franc. One franc = 100 cen- 
times. 
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dangerous for ships. Some coastal shipping uses the 
Ampanalana Canal, which runs along the east coast be- 
tween Mahavelona and Farafangana. The climate is 
warm and humid on the coast. The southern end of the 
island is mainly desert and has a hot, dry climate. 

Central Madagascar consists of highlands with alti- 
tudes of 610 to 1,200 metres and some higher moun- 
tains. The region is deforested (cleared of trees) and the 
soil is eroded (worn away), but it has the densest popu- 
lation. In some places, farmers cut down the trees to 
make room for crops. Elsewhere, people turned for- 
ested land into pasture for their cattle, most of which 
are zebus. Many people in Madagascar measure their 
wealth by the number of cattle they own. But overgraz; 
ing by livestock has caused soil erosion. The highlan É 
are cool, and temperatures at Antananarivo range bey @if 
tween 13 °C and 19°C. is 
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plants in Madagascar do not exist anywhere else in the 
world, except on the nearby Comoros Islands. The best- 
known wild animals in Madagascar are the lemurs. The 
country has about 20 species of these relatives of mon- 
keys, most of which live in trees. Other animals native to 
the country include tenrecs, the Malagasy mongoose, 
and local species of chameleons, tortoises, and moths 
and butterflies. The amazing elephant bird, which prob- 
ably became extinct about 1,000 years ago, lived only in 
Madagascar. The bird, which could not fly, grew up to 3 
metres tall and weighed about 450 kilograms. See 
Lemur; Tenrec; Elephant bird. 

Madagascar's forests, which formerly covered most 
of the island, now survive mostly near the coast. About 
1,000 species of orchids grow in the wet forests of the 
east. In the drier interior, grass has replaced most of the 
trees, But the region still has several varieties of baobab 
trees, which store water in their thick, bulging trunks. 
Wildlife preserves help protect some of Madagascar's 
wild animals and plants. 

Economy. Madagascar has a developing economy. 
About three-quarters of the people are farmers and 
herders. Rice is their chief food crop. Bananas, cassava, 
and sweet potatoes are also grown. Cattle are the coun- 
trys most important livestock. Coffee is the chief export. 
Madagascar is the world’s greatest producer of natural 
vanilla and cloves. Other exports include sugar and sisal, 
which is used to make binding twine. Bauxite, chromite, 
coal, and graphite are mined in Madagascar. 

Most industries process hides, meat, sisal, and sugar 
for export. Most foreign trade is with France. 

Roads, most of which are unpaved, link the chief cit- 
ies and towns of Madagascar. But many roads have bad 
ruts and are impassable during the rainy season. Air 
Madagascar provides air service between the major cit- 
ies and makes international flights from Antananarivo. 
Toamasina and Mahajanga are the leading seaports. 

Several daily newspapers, representing various politi- 
cal opinions, are published in Madagascar. The govern- 
ment sometimes restricts what they may print. 

History. Immigrants from Indonesia moved to the is- 
land in successive waves starting over 2,000 years ago 
„ and lasting until the A.D. 1400s. They settled in the cen- 

‘tral highlands. Immigrants from Africa and the Arabian 
“Peninsula settled on the coasts. A number of kingdoms 
‘developed, but in the early 1800's the Merina kingdom 
gained control of most of the island. 

Radama I, who became king in 1810, outlawed a for- 
eign slave trade that had developed in Madagascar. 


Antananarivo, Madagas- 
car, is the country's capital 
and largest city. Narrow, hilly 
streets lead people to the city 
centre area, which has many 
modern buildings. 
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However, he kept many local people in domestic slav- 
ery. The king and his successors welcomed English and 
French traders and missionaries. In the 1840's, Queen 
Ranavalona | tried to end European influence and ex- 
pelled Europeans from the island. Europeans returned 
after she died in 1861. The French expanded their politi- 
cal influence in Madagascar after 1869. Conflicts broke 
out between the French and the Merina. The French 
forces gained control, and France made all of Madagas- 
car a French colony in 1896. 

During World War I (1914-1918), Merina leaders 
began to demand independence. France gave the colo- 
ny’s people some control of financial matters and the 
right to elect an assembly in 1945. It also allowed them 
to elect representatives to the French Parliament. But 
this did not satisfy the people. An armed revolt that 
lasted almost two years broke out in 1947. 

Madagascar became a self-governing state in the 
French Community in 1958. It gained independence in 
1960. French influence remained strong in the country, 
which was called the Malagasy Republic. Philibert Tsira- 
nana was elected the country's first president in 1959. He 
was reelected president in 1965 and 1972. 

In May 1972, demonstrations caused Tsiranana to re- 
sign. Army officers then took control of the government 
and set up a system of military rule. In June 1975, Didier 


Gerald Cubitt, Bruce 
In southern Madagascar, people often use cattle like these 
zebus to transport goods and do heavy farm work. 


Russell A. Mittermeier from Shawn Concannon 


Lemurs are the best-known wild animals of Madagascar. They 
are relatives of monkeys. Like much of the country's wildlife, le- 
murs live only on Madagascar and the nearby Comoros Islands. 


Ratsiraka became the fourth in a series of military rulers 
to head the government. Under Ratsiraka and the earlier 
military leaders, the government took control of impor- 
tant parts of the country’s economic activity, including 
many businesses owned by the French and other for- 
eigners. In late 1975, the country changed its name from 
Malagasy Republic to Madagascar. 

A presidential election was held in 1982, and the peo- 
ple elected Ratsiraka president. Since 1983, the govern- 
ment has lessened its role in Madagascar’s economy. 
Ratsiraka was reelected president in 1989. In 1991, how- 
ever, a coalition of parties opposed to Ratsiraka organ- 
ized protests and strikes. They called for Ratsiraka’s res- 
ignation, In 1991, Ratsiraka allowed Albert Zafy to take 
charge of a transitional government. In 1993, the Mala- 
gasy people elected Zafy president. But Ratsiraka and 
the military remained political forces in Madagascar. 

See also Antananarivo; Rosewood; Vanilla. 
Madang (pop. 21,332) is the fourth largest town in 
Papua New Guinea. It is an important sea-trading centre 
for the northern coast of New Guinea. Madang is also a 
major centre for air traffic to and from the highlands. 
Local industries include a meat cannery, a bakery, a soft- 
drink factory, and a cigarette and twist tobacco factory. 

See also Papua New Guinea. 

Madder is a plant that is grown in Europe and Asia for 
use in making dyes. The madder has rough, prickly 
leaves and small greenish-yellow flowers. The fruit is 
black. The roots produce the colouring matter which 
manufacturers use to make dyes. A madder which 
grows around the eastern Mediterranean and Italy pro- 
duces Turkey-red dye. Many other colours can be ob- 
tained by chemical treatment. These colours vary from 
Pink and red to yellow, purple, and brown. Madder also 
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produces colouring extracts such as alizarin and pur- 
purin. A closely related plant, called white or hedge 
bedstraw, grows in Europe and eastern North America. 

Scientific classification. Madder belongs to the family Ru- 
biaceae. The madder used by dyers is Rubia tinctorum. White 
bedstraw is Galium mollugo. 

Madeira Islands are a group of islands that belong 
to Portugal. The islands, of volcanic origin, lie in the At- 
lantic Ocean off the northwest coast of Africa. For the lo- 
cation of the Madeira Islands, see Atlantic Ocean (map). 

The islands cover 797 square kilometres. Most of the 
approximately 258,000 residents live on Madeira, the 
larger of the two inhabited islands. The other inhabited 
island is Porto Santo. Noted for its sandy beaches, it lies 
about 40 kilometres northeast of Madeira. About 4,300 
people live there. The Desertas and Selvagens are 
groups of tiny, uninhabited isles. 

The island of Madeira, largest and most important 
of the group, is a great ocean mountain range rising toa 
height of 1,860 metres above sea level in the Pico Ruivo. 
Madeira is known as the Rock Garden of the Atlantic be- 
cause its settlements and farms rise in terraces, covered 
with exotic flowers and trees, There are lush growths of 
orchids, bougainvillea, bignonia, hibiscus, camellias, hy- 
drangeas, wisteria, and jacaranda. Trees include the Bra- 
zilian araucaria, Indian fig, West Indies coral, and Japa- 
nese camphor, bamboo, laurel, and palm. 

Rain falls only in the winter months. In order to grow 
crops, water has to be rationed and distributed by stone 
aqueducts, called /evadas. Water retained from the rainy 
season flows down the levadas from the mountains to 
the farms and villages. 

Chief crops include sugar cane, maize, and vegeta- 
bles, bananas, oranges, mangoes, pomegranates, and 
the grapes that have made Madeira famous for wine. 

Wine production is the principal industry of Madeira. 
Other industries include the making of willow wicker 
furniture and baskets, embroidering, and fishing. Brit- 
ons handle much of Madeira's trade. 


The harbour of Funchal, Madeira, makes a picturesque sight 
with its old fortress. Ocean liners and freighters travel from Fun- 
chal to several European ports. The town is the main seaport 
and capital of the island group. 
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Funchal is the capital of the Madeira Islands. It is also 
the largest city, main seaport, and chief resort centre of 
the group. Funchal has ship connections with Lisbon, 
Portugal, and English ports, and air links with European 
and North African cities. See Funchal. 

Madeira has several unusual kinds of local transporta- 
tion. Oxen draw sleighs over the iceless steep streets 
and roads. Basket sledges for fast, downhill travel pro- 
vide thrills. Visitors to remote places can also travel in 
hammocks carried on poles by two people. 

History. The Romans called the Madeiras the Purpur- 
iarae, or “Purple” islands. The Portuguese first sailed to 
the island of Madeira in 1419. They gave the island that 
name—which means wood—because it was heavily for- 
ested. 

The Portuguese cleared some of the land by burning 
trees, the ashes from which gave the soil increased fer- 
tility. Funchal was founded in 1421. Porto Santo was also 
settled about that time. The Spaniards seized and held 
the islands from 1580 to 1640. The British occupied them 
twice in the early 1800s. 

Madeira River is the largest branch of the Amazon 
River and an important trade waterway of South Amer- 
ica. Madeira is Portuguese for wood or timber. The river 
was named after the great amount of driftwood that 
floats on its waters. 

The Madeira begins where several large streams 
meet on the boundary between Brazil and Bolivia. It 
flows northeast for about 3,200 kilometres before emp- 
tying into the Amazon River about 160 kilometres east of 
the city of Manaus (see Brazil [terrain map). 

The mouth of the Madeira River is nearly 3 kilometres 
wide. Ships can sail upstream for about 1,100 kilometres 
until they reach a series of rapids. Twenty of these rap- 
ids extend for 370 kilometres, with a drop of 145 metres. 
A railway runs along the riverbanks around the rapids. 
Rubber and other products are transported to the re- 
gion by way of the river and the railway. 

One branch of the Madeira is the Rio Teodoro, once 
called Rio Duvida. This stream is 1,600 kilometres long. 
Theodore Roosevelt explored the Rio Teodoro in 1914. 
Madero, Francisco Indalecio. See Mexico (His- 
tory: The revolution of 1910). 

Madhya Pradesh is a state in central India. Its name 
means middle province. It is the country's largest state 
in area. 

Madhya Pradesh has extensive forests which cover 30 
per cent of the total area. It is predominantly an agricul- 
tural region, with a relatively small population. Lack of 
roads and railway has hindered the overall industrial de- 
velopment of the state and the exploitation of its impres- 
sive mineral deposits. 


People and government 


People. The state's population density is greater in 
the west than in the east. The majority of the people live 
in rural areas. Bhopal is the capital, with approximately 
one million inhabitants. 

The many tribes in Madhya Pradesh include the Bai- 
gas, the Bhils, the Gonds, the Kamars, the Kols, the 
Korkus, and the Marias. About one-fifth of the total pop- 
ulation are members of scheduled tribes, which receive 
special privileges to conserve their culture. The tribes 
have preserved many of their traditions, especially my- 


Madhya Pradesh is the largest of India's states in area. It occu- 
pies the Deccan Plateau in central India. 


thology and folklore. The Pandwani and the Lachmanjati 
legends are the Gond equivalents of the Hindu Mahab- 
harata and Ramayana epic poems. There are songs and 
ceremonies for each important event in life. The Gonds 
bury their dead rather than cremate them. There are an 
estimated 2.5 million Gonds in Madhya Pradesh, and 
they form the largest scheduled tribe. 

Hindi is the most widely spoken language, followed 
by Marathi. Gujarati, Oriya, Punjabi, and Urdu are also 
spoken by many people. The Bhils speak Bhili and the 
Gonds, Gondi. More than a quarter of the people can 
read and write. 

Hinduism is the main religion. Islam is the largest of 
the minority faiths. People also follow Sikhism, Chris- 
tianity, Buddhism, and animism. 

Government. The constitutional head of state is the 
governor, who is appointed by the president, The chief 
minister and cabinet are elected from the legislative as- 
sembly, which has 320 members. The state capital is 
Bhopal. Madhya Pradesh has 40 elected members in the 
Lok Sabha (lower house) and 16 nominated representa- 
tives in the Rajya Sabha (upper house) of the Indian na- 
tional parliament. 

There are 45 districts in Madhya Pradesh. The co/lec- 
tor has administrative and magisterial power at district 
level. Local administration is in the hands of the gram 
panchayat (village councils) of elected inhabitants. 


Economy 


Agriculture. Farming is the most important sector of 
the economy of Madhya Pradesh. The chief areas are in 
the Chambal Valley, the Malwa Plateau, the Narmada 
Valley, the Rewa Plateau, and the Chatisgarh Plain. 


Fact in brief about Madhya Pradesh 


Population: 7997 census—66,135,862 

Area: 443,446 km’. 

Capital: Bhopal. 

Largest cities: Bhopal, Gwalior, Indore, Ujjain. 

Chief products: Agriculture —millet, oilseeds, rice, soybean, 
wheat. Manufacturing —cement, heavy electrical goods, 
paper, steel, textiles, Mining —bauxite, coal, diamonds, lime- 
stone, rock phosphates. 


Nearly half of the land area can be cultivated, and about 
a sixth of that is irrigated by means of canals, tanks, and 
wells. There are more than 20 major irrigation and 
power projects. Government plans would make the Nar- 
mada and Chambal rivers have the largest scheme. 

The main food crops are jowar (sorghum), rice, 
wheat, and coarse millets such as kondo, kutki and 
sawan. Peanuts and pulses such as beans, lentils, and 
peas are also important. Rice is the major crop in the 
east where rainfall is heavy. In the drier eastern areas, 
wheat is the main food crop. 


Cane weaving is one of the traditional village handicraft indus- 
tries practised in Madhya Pradesh. 
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Agriculture is the mainstay 
of the economy of Madhya 
Pradesh. Pictured in the back- 
ground are the famous tem- 
ples of Khajuraho. 


Madhya Pradesh is the largest soybean producer in 
India. Other commercial crops include cotton, linseed, 
sesame, and sugar cane. 

Forests cover more than a third of the state. Sa/a/ 
trees are a source of a resin which is used for incense 
and medicine. Bamboo, teak, and sa/ are valuable timber 
trees, 

Manufacturing. The major industries in the state are 
the steel plant at Bhilai, the heavy electrical plant at Bho- 
pal, an aluminium plant at Korba, paper mills at Hoshan- 
gabad and Nepanagar, an alkaline battery factory at Nee- 
much and numerous cement works. There is a leather 
factory at Dewas and an explosives and gun factory at Ja- 
balpur. There are 25 textile mills in the state, seven of 
them nationalized. The state government has estab- 
lished large and medium scale industries at Indore, Uj- 
jain, Gwalior, and Jabalpur. Bhopal is the fastest-growing 
industrial centre. New industries include electronics, 
optical fibres, plastics, and toolmaking. 

Mining. The state is rich in minerals, The country's 
largest diamond mine, with recoverable reserves of one 
million carats, is at Panna, Other minerals include baux- 
ite, coal, copper, dolomite, iron ore, limestone, manga- 
nese ore, and rock phosphate. The state is also the 
country’s only major producer of tin ore. There is an ex- 
tensive programme to explore gold deposits in Raipur 
and Raigarh districts and a copper ore project in 
Balaghat district. 

Electricity. There are seven major river systems in 
the state with much potential for hydroelectric power 
generation. 

Transportation. The provision of transportation fa- 
cilities in the state is uneven. There are good road and 
rail communications in the western part, particularly 
along the corridor running from Gwalior in the north to 
Bhopal in the centre and Khandwa in the south. The 
original purpose of the railways was to connect Bombay 
with Delhi and, to a lesser extent, Delhi with Madras and 
Calcutta. They have expanded to incorporate places like 
Jabalpur in the heart of Madhya Pradesh into the rail 
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network. Bhopal can be reached easily from Delhi. The 
Shatabdi Express covers the 700 kilometres from Delhi 
to Bhopal in under eight hours. 

The total length of surfaced and unsurfaced roads is 
120,000 kilometres. This includes nearly 3,000 kilometres 
of national highway. In many districts, however, there is 
poor road coverage, which hinders economic develop- 
ment. There are airports at Bhopal, Guna, Gwalior, Rai- 
pur, Indore, Khajuraho, and Jabalpur. 


Land 


Location and description. Madhya Pradesh shares 
boundaries with the following states: Uttar Pradesh to 
the north, Bihar to the northeast, Orissa to the east, An- 
dhra Pradesh to the south, Maharashtra to the south and 
southwest, Gujarat to the west, and Rajasthan to the 
northwest. y 

Land features. The state occupies the Deccan Pla- 
teau. It has a number of hill ranges and is the source of 
some of the most important peninsular rivers. 

The Vindhya Range of uplands runs diagonally across 
the state from around Dhar to just south of Khajuraho. In 
the northeast, the Kaimur Range runs through Baghelk- 
hand and overlooks the plain of the Ganges (Ganga) 
River around Varanasi (Benares) and Allahabad in Uttar 
Pradesh. Several rivers, such as the Keu, dissect both 
ranges, and here have cut deep ravines. Generally well 
wooded, the hills rise in places to 600 metres. Behind 
the Kaimur range is the Baghelkhand plateau, with an 
average altitude of 300 metres. 

In the east, the Hazaribagh Range juts into the state. 
The Bastar region south of Raipur comprises the plateau 
behind the Eastern Ghats. Just to the north of Raipur is 
the Maikal range. The Malwa region has much rich 
black cotton soil. The low-lying areas of Gwalior, Bun- 
delkhand, Baghelkhand, and Chatisgarh have lighter 
soil, while the Narmada Valley contains deep rich a//u- 
vial (river silt) deposits. 

Climate. The monsoon dominates the climate, with 
most of the yearly rain falling between June and Sep- 
tember (see Monsoon). Bhopal, for example, receives 
120 centimetres a year, of which 90 per cent is in the 
rainy season. The season preceding the rains (March to 


Hindu temples at Khajuraho 
were built about 1,000 years 
ago during the reign of the 
Chandela dynasty. The two 
large temples are the Devi Ja- 
gadamba and the Kandariya 
Mahadev. The Kandariya 
Mahadev is the largest and 
finest. It is decorated, inside 
and out, with more than 800 
carved statues. 


May) is hot and dry, with temperatures exceeding 33° C 
everywhere and often reaching 44° C. The average maxi- 
mum during the monsoon is 30° C, and the minimum 
19° C. Humidity levels are much higher than at other 
times of the year. The monsoon causes luxuriant plant 
growth. The winters are dry and pleasant. The average 
maximum temperature from November to February is 
27°C, and the minimum 10° C. Annual rainfall tends to 
decrease from south to north and from east to west. 

Wildlife. Madhya Pradesh is well forested, the main 
areas being the Vindhya-Kaimur ranges, the Satpura and 
Maikala ranges, and the Baghelkhand plateau. Teak, sal, 
and bamboo are the most important commercial tree 
species. 

There is a rich wildlife in these forests, including 
bison, black buck, wild buffalo, chita/ (deer), leopard 
and sambar (large brown deer). Kanha National Park is 
the only habitat of the hardground barasingha (swamp 
deer). Shivpuri and Bandhogarh parks are important 
game reserves. Shivpuri is known for its a/binotic (white) 
tigers. The state has 11 national parks and 32 wildlife 
sanctuaries. 

Rivers and lakes. Of the seven river systems in the 
state, the Narmada, the Chambal, the Tapti, and the Ma- 
hanadi are the most important. 

The Mahanadi River flows into the Hirakund reservoir 
in Orissa and enters the Bay of Bengal near Puri. It has 
its source near the Madhya Pradesh/Orissa border at Si- 
hawa. 

The Narmada River rises in the heart of the state and 
flows west. At Jabalpur, it runs through marble gorges. 
Along its northern edge are the Bharner Hills, part of the 
Vindhya Range. To the south of the river, and forming 
the southern border of the state, are the Satpura Range, 
the highest of which are the Mahadeo Hills. 

The Chambal River forms the northern border of the 
state with Rajasthan and Uttar Pradesh. It joins the Ya- 
muna (Jumna)-Ganges system in Etawah district, Uttar 
Pradesh. The several lakes in the state are all artificially 
constructed reservoirs. Near Bhopal is the Halali reser- 
voir and further south is the Tawa reservoir, fed by riv- 
ers from the Mahadeo Hills. The largest is Gandhi Sagar 
near the state boundary with Rajasthan. 


A fisherman’s net dries under a tree outside his cottage on the 
edge of the lake at Bhopal. 


History 


Some of the earliest inhabitants of what is now 
Madhya Pradesh were groups such as the Bhils and 
Gonds. Descendants of an ancient race, they were once 
wide-ranging hunters and gatherers, or nomadic farm- 
ers, who moved from place to place. The simple tribal 
people were no match for the later waves of aggressive 
invaders, who gradually pushed them into the hill forest 
parts of the region. Among these invaders were Rajputs, 
Muslims, and Marathas. 

One of the earliest states that existed in Madhya Pra- 
desh was Avanti, of which Ujjain was the capital. It lay in 
the western part of the region. Avanti was a centre of 
Buddhism and of Pali, the language of early Buddhist lit- 
erature. Avanti formed part of the Mauryan Empire of 
300-200 B.C. (see Mauryan Empire). Several pillars and 
stupas of this period stand in Sanchi and Ujjain. The stu- 
pas of Sanchi are famous (see India, Art of). 

From about 100 B.C. to the A.D. 1500s, various dynas- 
ties ruled part or most of the state. They included the 
Sunga dynasty (185-73 B.C), the Ksaptrapas and the 
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Nagas (A.D. 100-300), and the Guptas (300-400). The 
Hunas (Huns) struggled to seize control of Malwa during 
this period. Malwa was in western Madhya Pradesh and 
had developed out of the earlier state of Avanti. In the 
600's, it became part of Harsha’s northern Indian empire. 
After Harsha‘s time, different parts of Madhya Pradesh 
were again ruled by different dynasties. These dynasties 
include the Pratiharas, the Paramaras, the Chandellas, 
and the Chedis. Up to the 1200s, there were also a num- 
ber of Gond tribal kingdoms in Madhya Pradesh. 

The Paramara king Bhoja was an enlightened mon- 
arch, a poet, and a patron of both art and literature. The 
Chandella king Dhanga, who reigned from 954 to 1002, 
commissioned the building of the magnificent temples 
of Khajuraho (see India, Art of). 

The Turks conquered Gwalior, in northern Madhya 
Pradesh, in the 1000s. The Delhi sultanate incorporated 
Gwalior in 1231. Malwa emerged as an independent 
kingdom under the Islam Khalji dynasty in 1401. Its mag- 
nificent capital was Mandu, Mahmud Khan Khalji 
(reigned 1436-1469) was the most powerful king of 
Malwa. He fought against Gujarat, Delhi, and Mewar. 
Baz Bahadur reigned in the 1500's as the last ruler of an 
independent Malwa. He was a great patron of art and 
music. 

Akbar annexed Malwa to the Mughal Empire in the 
mid-1500's (see Akbar). A large part of Madhya Pradesh, 
including Malwa, came under Maratha rule with the de- 
cline of the Mughal Empire in the 1700's. The chief Ma- 
ratha kingdoms in Madhya Pradesh were Dhar, Dewas, 
Gwalior, and Indore. 

In 1817-1818, territories in Madhya Pradesh known as 
the “Saugor-Nerbudda” came under the control of the 
British following their victory over the Marathas in the 
Anglo-Maratha wars. The British extended their influ- 
ence into the area by making treaties with the native rul- 
ers and annexing part of the territory. The area under di- 
rect British administration in time became known as the 
Central Provinces and consisted of Malwa, Bundel- 
khand, and Baghelkhand. 


The Old Palace, Gwalior, 
carefully restored and main- 
tained, is now a tourist attrac- 
tion. Gwalior is built round a 
large and ancient hilltop fort, 
the site of numerous sieges 
and battles. The city has many 
palaces, each associated with 
a different ruler. 
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The Union Carbide chemical factory at Bhopal. In December 
1984, poisonous gas leaked from the factory, causing death and 
injury to thousands of people. 


The anti-colonial movement in Madhya Pradesh was 
relatively weak. When India gained independence in 
1947, the Central Provinces and Berar became Madhya 
Pradesh. Adjoining territories were added to those al- 
ready in the new state. In 1956, the government de- 
tached eight Marathi-speaking districts and added them 
to Bombay state (now Maharashtra). Bhopal also became 
part of Madhya Pradesh. Feudal influences still persist in 
the politics of Madhya Pradesh. The main political par- 
ties are the Congress Party and the Bharatiya Janata Party 
(BJP). 

At Bhopal in 1984, poisonous gas leaked from a fac- 
tory owned by the Union Carbide Corporation of the 
United States, More than 2,000 people died as a result of 
the leak and about 200,000 people were injured. It was 
one of the worst industrial accidents in history. 

A project to build a series of dams on the Narmada 
River in Madhya Pradesh and Gujarat was the cause of 
controversy in the early 1990's. Planners claimed that the 
project would benefit a large area by providing electric- 
ity and irrigation. But many thousands of people would 
have their villages destroyed. Objectors also said that 
the project would harm the environment, and be too ex- 
pensive. 

Related articles, in World Book include: 
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Madison, Dolley Payne (1768-1849), a famous Wash- 
ington hostess, was the wife of U.S. President James 
Madison. She is best known for her flight from Wash- 
ington in August 1814, when the British invaded the city 
during the War of 1812. She saved many state papers 
and a portrait of George Washington. 

She and Madison were married in 1794 when he was 
a congressman. While Madison served as secretary of 
state under President Thomas Jefferson, a widower, 
Mrs. Madison often helped Jefferson when he enter- 
tained guests. She also entertained frequently on her 
own. When Madison became president, official func- 
tions became more elaborate. Mrs. Madison was noted 
for her charm and tact. At her home, people of strongly 
differing views could meet at ease. 

Mrs. Madison was born in Guilford County, North 
Carolina, U.S.A. She spent her childhood in Scotchtown, 
Virginia. In 1783, the family moved to Philadelphia. Dol- 
ley and John Todd, Jr., a lawyer and a Quaker, were mar- 
ried in 1790. They had two sons. Todd and one of the 
sons died in 1793. When she married Madison in 1794, 
she was expelled from the Society of Friends because of 
her marriage to a non-Quaker. After Madison's two 
terms as president the couple retired to Montpelier, his 
Virginia plantation. In 1837, after his death, she returned 
to Washington to live. 

See also Madison, James. 

Madison, James (1751-1836), was the fourth presi- 
dent of the United States serving from 1809 to 1817. He 
is often called “the Father of the U.S. Constitution,’ be- 
cause he planned the systems of checks and balances 
that regulate U.S. government. He was president during 
the War of 1812 between the United States and Britain. 

Madison was born on March 16, 1751 (March 5 by the 
calendar then in use) in Port Conway, Virginia, at that 
time a British colony. In 1776 he served in Virginia's first 
legislative assembly, where he met Thomas Jefferson 
(see Jefferson, Thomas). The two men became lifelong 
friends. In 1779 Madison was elected to the Continental 
Congress, returning in 1783 to serve three terms in the 
Virginia state assembly. 

In 1787 Madison represented Virginia at the Constitu- 
tional Convention, which was called to create a govern- 
ment for the newly independent United States. Madison 
spoke in favour of a strong central government, and 
helped draft the plan that foreshadowed the constitu- 
tion. He joined Alexander Hamilton and John Jay in writ- 
ing The Federalist, a series of letters to newspapers. 
Scholars still consider these letters the most authorita- 
tive explanation of the constitutional system of the 
United States. 

In 1789, Madison was elected to the U.S. House of 
Representatives. He helped organize government de- 
partments, and was largely responsible for drafting the 
first 10 amendments to the U.S. Constitution, the Bill of 
Rights. In 1797, Madison retired from public life, but vig- 
orously criticized Federalist policies. When Jefferson 
became president in 1801, he appointed Madison secre- 
tary of state. Jefferson favoured Madison as his succes- 
sor. In the election of 1808, Madison, a Democratic- 
Republican, became president. 

Madison's major problem in foreign policy was the 
Napoleonic Wars between Britain and France. American 
ships trading with either country were stopped by war- 


ships of the other. Many Americans also accused Britain 
of stirring up Indian uprisings. Americans also felt a war 
would give them control of Canada and Florida. 

Though he knew the country was unprepared for it, 
Madison recommended war with Great Britain. Con- 
gress approved the declaration on June 18, 1812. His 
Federalist critics opposed the war and called it “Mr. 
Madison's War", Madison was reelected a few months 
later. 

The War of 1812 resulted in a draw. The Treaty of 
Ghent in 1815, which ended the war, settled none of the 
problems that had caused the war. But it did preserve 
American territorial integrity. See War of 1812. 

In the two years after the war, the United States expe- 
rienced great domestic growth. The settlement of the 


Madonna Enthroned with 
Saints by the Italian painter 
Giotto shows the Virgin Mary 
seated on a throne holding 
the Christ child. Saints and 
kneeling angels gaze at Mary 
and Jesus, 


Tempera on wood panel, also called the 
Ognissanti Madonna (about 1300); Uffizi Gal- 
lery, Florence, kaly 
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West was hastened by improved roads and canals, and 
by a land system that made it easier to claim frontier 
property. American industries were protected from for- 
eign competition. 

After the end of his second term in 1817, Madison re- 
tired to his estate in Virginia, called Montpelier. He died 
at Montpelier on June 28, 1836. 

Madonna and Child are the Virgin Mary and the in- 
fant Jesus in works of art. The Madonna and Child rank 
among the most important art subjects that the Christian 
religion has inspired. 

Madonna means my /ady in Italian. But the term has 
come to mean the Virgin Mary. Painters and sculptors 
produced some of their greatest works on the Madonna 
during the Renaissance (see Renaissance). Michelange- 
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lo's Medici Madonna is one of the finest sculptures of 
the Madonna. Terracotta figures of the Madonna by the 
sculptor Luca Della Robbia are well known (see Della 
Robbia, Luca [picture: Madonna and Child Jesus). For 
other pictures of sculptures of the Madonna, see Sculp- 
ture (picture: The Virgin and Child); Stoss, Veit. 

Painters of the Madonna. Saint Luke painted the 
first Madonna picture, according to legend. But the Vir- 
gin Mary and Child became symbols of the accepted 
Christian faith only after the Council of Ephesus, in pres- 
ent-day Turkey, in A.D. 431. Then the number of Ma- 
donna pictures began to increase. 

The oldest Madonna pictures are those found in the 
catacombs of the early Christians. Portraits in the Byzan- 
tine period served as models for other artists until the 
1200's. Then the painters of the early Renaissance intro- 
duced a style that featured more background scenery. 
Giovanni Cimabue, the first of these painters, tried to 
put natural life into his paintings instead of copying stiff 
Byzantine figures. 

The Madonna and Child developed as a popular sub- 
ject for painters in the later Renaissance period. Raphael 
produced some of the greatest paintings of the Madon- 
na. His painting Sistine Madonna, completed in 1515, 
hangs in the Dresden Gallery in Germany. It shows the 
Virgin Mary carrying Jesus in her arms. On one side, 
Pope Sixtus II kneels in prayer. Saint Barbara kneels on 
the other side. Below, two cherubs lean forward. Raph- 
ael originally painted this work as an altarpiece for the 
Church of San Sisto in Piacenza, Italy. 

Other great painters who portrayed the Madonna in- 
cluded Alesso Baldovinetti, Giovanni Bellini, Leonardo 
da Vinci, Giorgione, Fra Filippo Lippi, Andrea del Sarto, 
and Titian. 

Types of Madonna paintings. Paintings of the Ma- 
donna are usually divided into five classes, according to 
the general styles of treatment: 

(1) Portrait of the Madonna. In this class, the Madonna 
usually appears as a half-length figure against a back- 
ground of solid gold leaf, or with cherubs. She wears a 
blue robe, starred or marked with gold, often draped 
over her head. The first paintings of the Madonna, in the 
Greek or Byzantine period, belong to this group. Many 
old churches in Italy contain examples of portraits of the 
Madonna (see Fra Angelico [picture: Madonna of Hu- 
mility)), Baldovinetti's Madonna, exhibited in the Louvre, 
Paris, is an example of this class of painting from the late 
Renaissance. 

(2) The Madonna enthroned. The Madonna sits on 
some sort of throne or platform in this largest class of 
paintings. The treatment varies widely. Two examples of 
this style are reproduced in colour in the Painting arti- 
cle: Enthroned Madonna and Child by an unknown Byz- 
antine artist and Madonna of the Long Neck by the Ital- 
ian artist Parmigianino. For another example of this 
painting style, see Lippi, Filippo (picture: Madonna and 
Child). 

(3) The Madonna in glory. The Madonna and her at- 
tendants hover in the sky in paintings of this group. 
Heaven is suggested by a ha/o (circle of light), clouds, or 
cherubs, or by posing the figures in air just above the 
earth. The halo originally surrounded the entire figure, 
instead of only the head. It was generally oval in shape. 
Examples of this type of painting include The Sistine 


Madonna by Raphael; and Madonna of the Stars by Fra 
Angelico, in the monastery of San Marco in Florence, 
Italy. El Greco's The Virgin with Saint Inés and Saint 
Tecla is another example of this type of painting. 

(4) The Madonna in pastoral scenes. Paintings in this 
class have a landscape background. Two well-known ex- 
amples are reproduced in the Painting article: Madonna 
of the Goldfinch by Raphael and Madonna of the Rocks 
by Leonardo da Vinci. For another example of this paint- 
ing style, see Botticelli, Sandro (picture: Adoration of 
the Magi). 

(5) The Madonna in a home environment. Only a small 
number of paintings come under this heading. The 
painters of northern Europe were fond of home life. So 
they painted the Madonna in settings that resemble 
their own homes. Madonna by Quentin Massys pictures 
a Flemish bedroom of the 1400's. In The Madonna and 
Child with Chancellor Rolin, Jan van Eyck pictured the 
Madonna in Flemish scenery of the 1430's (see Renais- 
sance [picture: A northern Renaissance painting)). An- 
other work of this class is /n a Carpenter's Home by 
Rembrandt. 

See also Engraving (picture: A Renaissance engrav- 
ing). 

Madonna lily. See Lily. 

Madras (pop. 3,795,028; met. area pop. 5,361,468) is 
India's fourth largest city. Only Bombay, Delhi, and Cal- 
cutta have more people. Madras lies on India's south- 
east coast. For location, see India (political map). 

Madras is the capital of the state of Tamil Nadu. It is 
the state's chief port and commercial city. Madras 
sprawls over an area of more than 130 square kilome- 
tres. Despite its huge population, Madras has an unclut- 
tered and relaxed appearance. The city is known for its 
spicy vegetarian curries. 


City 

The most obvious feature of Madras is Marina beach. 
It runs from the harbour in the north to San Thome ca- 
thedral in the south. The beach stretches for about 13 
kilometres, and is claimed to be the second-longest 
beach in the world. Elliot's beach is a continuation of 
Marina beach. It lies on the far side of the Adyar River 
which flows through the southern half of the city. 

The older part of Madras lies to the west of Fort St. 
George and the harbour, and to the north of Poonamal- 
lee High Road. In this sector stand the city’s two main 
railway stations—Egmore, with lines leading southward, 
and Central, which links up with the national rail net- 
work. Both stations are surrounded by office blocks and 
crowded markets. The markets include Parry's Corner 
beside the High Court, and Burma Bazaar next to the bus 
station. 

The modern part of Madras lies to the south. It is di- 
vided diagonally by its most important road, Anna Salai 
Road (known locally as Mount Road). The road runs 
from south to west from Fort St. George, and passes 
through the main area of hotels and shops. The suburb 
of Kodambakkam, home of the film industry, lies on the 
western outskirts of the city. 

Buildings include a number of large Hindu temples 
constructed in the elaborate Dravidian style of architec- 
ture. The Parathasarathy temple was founded by the Pal- 
lava dynasty in the A.D. 700s. The Kapaleeshwara temple 


Fort St. George, Madras, was originally a trading station of the 
East India Company. The building dates from the 1650's. 


is 350 years old. It occupies a site which has been sa- 
cred since the A.D. 600s. 

The Valluvar Kottam memorial is a 4,000-seat audito- 
rium, built from 3,000 massive blocks of white granite. 
These blocks are inscribed with 1,330 verses of the 
Thirukkural, a philosophical Tamil poem composed by 
the poet-saint Thiruvalluvar in the A.D. 100s. 

San Thome Cathedral, a Roman Catholic Church, was 
originally built by the Portuguese in 1504. The church 
later fell into decay and the present building, the third 
church constructed on the site, dates from 1893. 

Fort St. George was built in 1653 by the British East 
India Company. Today, the buildings of the old fort 
house the state administrative offices, the legislative as- 
sembly, and a museum devoted to the history of the East 
India Company. A banqueting hall built in the Greek 
style is still used for civic functions, 

St. Mary's Church, the oldest Anglican church in Asia, 
dates from about 1680. The church was visited bya 
number of famous personalities linked with the East 
India Company. They included Elihu Yale, after whom 
the American university was named; Robert Clive, the 
British administrator who took India into the British Em- 
pire; and Arthur Wellesley, who later, as the Duke of 
elinnen defeated Napoleon in the Battle of Water- 
loo, 

The people. Most of the people in Madras are Dra- 
vidians. Their ancestors originated in the Mediterranean 
area thousands of years ago. 

Education and cultural life. The University of Ma- 
dras was founded by the British in 1857. Today, it is a 
leading research centre for plant diseases, physics, and 
Indian philosophy. 

The Madras Music Academy promotes traditional 
music of the Carnatic region. The Kalakshetra is a classi- 
cal dance centre. The Rasika Ranjiri Sabha is a dramatic 
academy. The entire city celebrates a music and dance 
festival in December and January each year. Madras also 
has three theatres. The suburb of Kodambakkam has 
been called the Hollywood of southern India because of 
its large output of films. The studios also dub foreign 
films into local languages. 

eligion and languages. Most citizens of Madras 
are Hindus and speak Tamil. But the city also has a large 
number of other religious groups including Christians, 
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Muslims, and Parsees. Other important languages in- 
clude English and Telegu. 

The Hindu population observes the normal religious 
festivals of India throughout the year (see Hinduism). In 
addition, there are three festivals peculiar to Madras. In 
January there is a harvest festival called Pongali, which 
means new rice cooked. Two other festivals are espe- 
cially associated with the Kapaleeshwarara temple in the 
Mylapore district. The temple's large water tank is used 
to celebrate the Float Festival, which is held in January 
or February. Arupathumoovar, held in March, is an 11- 
day event in which 63 bronze images of the disciples of 
Shiva are removed from their places in the temple and 
carried in procession. 

Christians are also well represented in Madras. The 
city is the centre of a Roman Catholic archdiocese (dis- 
trict under the control of an archbishop). The archdio- 
cese was founded by the Portuguese in 1606. Madras is 
also the headquarters of the Church of South India. This 
church was founded in 1947 to unite Anglicans with var- 
ious other Protestant denominations. The United Evan- 
gelical Lutheran Churches in India, formed in 1975 to 
bring together nine separate sects, also have their head- 
quarters in Madras. 

The Theosophical Society, founded in New York in 
1875 by the philosopher Elena Blavatsky, transferred its 
headquarters to Madras in 1882. The society's main 
building is a mansion built in 1766 by the English mer- 
chant John Huddlestone. 

The local press reflects the variety of languages spo- 
ken in the city. There are four daily newspapers in Tamil 
and two in English. There are more than 20 locally pro- 
duced monthly or weekly publications. Half of them are 
in Tamil. The rest are in English, Malayalam, Marathi, 
Oriya, and Telegu. There are also four book publishers 
and a radio and television station. 

Economy. The manufacture of cotton fabrics was an 
established local industry in Madras by the 1600s. It still 
forms a major part of the local economy, and the skill of 
Madras craftworkers has earned contracts from interna- 
tional fashion designers. The city houses the nation’s 
Central Leather Research Institute, and leather working 


Madras University, founded by the British in 1857, is the main 
university of the state of Tamil Nadu. 
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is another traditional skill that continues to flourish. 
Modern enterprises include electrical engineering, 
motor vehicle assembly, an oil refinery, and the produc- 
tion of fertilizers and rubber. 

Madras exports cotton goods, iron ore, leather, and 
peanuts. It imports raw cotton, iron and steel, machin- 
ery, and wheat. 

Service industries are also important to the local 
economy. The city houses the state's government, many 
educational and research institutions, and the film in- 
dustry of Kodambakkam. The local Chamber of Com- 
merce and Industry is one of the oldest in India, dating 
from 1836. The local stock exchange, founded in 1937, is 
the nation’s fourth oldest. 

Transportation. Madras is one of India’s main ports. 
Madras airport is one of India’s four international air- 
ports. It provides flights to other major Indian cities, and 
to Sri Lanka and the Andaman Islands. Madras, with its 
two major railway stations, is also the headquarters of 
India’s southern railway zone. 

Government. As the capital of Tamil Nadu, Madras is 
the home of the 234-member state legislature. The gov- 
ernor provides a link with the national government in 
New Delhi. The chief minister manages local affairs. The 
management of the day-to-day public services of the city 
rests with the Madras Municipal Corporation. 


History 


According to tradition, St. Thomas, one of the 12 
apostles of Jesus Christ, landed on the west coast of 
India about A.D. 58, and made his way toward the east of 
the country. He is said to have preached and converted 
people to Christianity in the region where Madras now 
stands, until he was martyred (killed for his religious be- 
liefs) in 72. The place where this is supposed to have 
happened is now known as St. Thomas Mount, close to 
the international airport. The saint's body is believed to 
have been buried in the village of Mylapore, now a Ma- 
dras suburb. According to legend, Nestorian Christians 
from Persia located the grave in the 1000's and built a 
tomb and church on the site. 

The Venetian merchant Marco Polo, in his account of 
his travels in Asia, confirmed the existence of that 
church. But by the time the Portuguese arrived there in 
the 1500s, both village and church were virtually in 
ruins. The Portuguese built a new church in 1522, but 
this church also fell into disrepair and had to be pulled 
down. 

The history of Madras as a major city begins with the 
arrival of the British in 1601. At that time, they were trad- 
ing for spices along the Coromandel coast. In 1611, the 
East India Company established its first factory (trading 
station) at Machilipatnam. But powerful Dutch rivals 
soon overshadowed this station and set up a fortified 
base at Pulicat. As a result, the British decided to move 
farther down the coast where spices and textiles were 
cheaper, 

In 1639, the British rented a strip of land from the 
friendly rajah of Chandragiri near the village of Madras- 
patnam. In February 1640, a small advance party began 
to build a secure base there. They completed the pro- 
tecting walls on April 23, St. George's Day, and from 
then on, the building was known as Fort St. George. It 
was completed in 1644. The British settlement round 


Fort St. George expanded rapidly, while to the north 
there developed an exclusively Indian area. 

By 1652, Madras had become a presidency, with local 
control over its own affairs. In 1676, the village of Tripli- 
cane was leased from the sultan of Golconda. In 1688, 
King James II granted Madras a municipal charter, mak- 
ing it the first Indian town to receive such recognition. 
In 1693, Madras expanded still more with Elihu Yale's 
lease of Egmore, Puraswalkam, and Tondiarpet. The mu: 
nicipal territory was enlarged again in 1703 and 1742. 
French forces occupied Madras from 1746 to 1748. Afte 
they were thrown out, the city continued to grow until 
1774, when the East India Company chose to make Cal- 
cutta its main Indian base. 

From then on, Madras, although outranked by Cal- 
cutta, continued to expand slowly. 

In 1816, an Anglican cathedral was consecrated. Next 
to the cathedral, the Madras Horticultural Society laid 
out public gardens in 1835. Wealthy merchants built 
themselves splendid palaces, some of whose names, 
such as Leith Castle and Brodie Castle, declare their 
Scottish origin. 

After Indian independence in 1947, the city bounda- 
ries expanded rapidly. In the early 1990s, the city's popu 
lation was continuing to increase rapidly. 

See also Tamil Nadu. 

Madrasah. See Islam (The mosque); Islamic art (Ma- 
drasahs). 

Madrid (pop. 2,909,792) is the capital and largest city ol 
Spain. It stands on a plateau about 650 metres above se 
level and is one of the highest capitals in Europe. Ma- 
drid became the capital largely because of its location 
near the exact geographic centre of Spain. For location, 
see Spain (political map). 

Spain had reached its height as a colonial power 
when King Philip II made Madrid the capital in the mid- 
1500's. The Spanish colonial empire began to decline 
during the 1600's, but Madrid remained an important 
centre of government and culture. Since the mid-1900s, 
Madrid has also become one of Spain's leading indus- 
trial cities. 

The city covers about 600 square kilometres. Madrid 
suffered severe damage during the Spanish Civil War 
(1936-1939), and much of the city has been reconstructe 
or restored from the wartime ruins. 

A large, crescent-shaped plaza called the Puerta del — 
Sol (Gate of the Sun) marks the centre of Madrid. One 0 
the city's main streets, the Calle de Alcala, extends east 
ward from the Puerta del Sol. The old section of Madri 
lies southwest of the Puerta del Sol. A number of the 
buildings that line the narrow, winding streets of this 
area were built during the 1500's and 1600's. 

Madrid's modern business district is north of the 
Calle de Alcala. Banks, hotels, restaurants, shops, and 
theatres stand along the Gran Via (also called the 
Avenida de José Antonio), the main street of the busi- 
ness section. The Salamanca district, a residential area — 
built chiefly during the late 1800's and the 1900's, occu: 
pies the near northeast part of the city. A huge park 
called the Retiro covers more than 142 hectares just 
southeast of the centre of Madrid, 

Nearly all of Madrid's famous buildings and monu- 
ments are in or near the old section and the central 
business district. The Royal Palace, built in the 1700s, 
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Madrid's Gran Via, also called the Avenida de José Antonio, is the main street of the city's busi- 
ness district. Banks, hotels, restaurants, shops, and theatres line both sides of this busy avenue. 


stands at the western edge of the old section. The Span- 
ish royal family lived in the palace until 1931, when King 
Alfonso XIII was forced to leave the country. Elaborate 
gardens border the palace, which is now a museum. 
Madrid also has a number of lovely old churches and 
impressive public squares with fountains and statues of 
famous Spaniards. 

Since 1950, a rapid population growth has caused 
Madrid to expand in all directions. Today, residential 
areas and industrial suburbs surround the central city. 
Like other rapidly growing cities, Madrid has such prob- 
lems as air pollution and crowded living conditions. 
Many of the city’s trees have been cut down to widen 
streets and to provide parking space for the increasing 
number of cars. 

The people of Madrid are called Madrileños. They 
speak Castilian Spanish, the official language of Spain. 
Most people live in flats because they cannot afford a 
house, 

Most shops and offices in Madrid open at 9 a.m. and 
close at about 1 p.m., when Madrileños leave work to 
eat a leisurely lunch. The business places are open again 
from 4 p.m. to about 7 p.m. Like other Spaniards, most 
Madrilefios have dinner between 10 p.m. and midnight. 
They like to dine at Madrid's many fine restaurants, 
which feature beef, lamb, and seafood dishes. Street 
cafes throughout the city are favourite meeting places, 
where Madrileños chat with friends. 

Large crowds attend the bullfights held at the Plaza de 


Toros. But soccer ranks as Madrid's most popular sport. 
The city’s soccer stadium, one of the largest in the 
world, seats more than 100,000 spectators. 

Education and cultural life. Madrid's educational 
institutions, museums, and libraries make the city the 
cultural centre of Spain. The University of Madrid, the 
nation’s largest university, occupies a section of Madrid 
called University City. The city also has a number of 
technical institutes. 

Madrid is the home of one of the world’s outstanding 
art museums, the Prado, also called the National Mu- 
seum of Painting and Sculpture. The Prado houses a col- 
lection of more than 2,000 paintings by Spanish and for- 
eign masters. The Prado’s exhibits of Spanish paintings 
include more than 30 works by El Greco and more than 
100 works by Francisco Goya. The museum also displays 
50 paintings by Diego Velazquez, including The Maids 
of Honour, which appears in the Painting article in 
World Book. 

Madrid has a number of other art museums, as well 
as many museums that feature exhibits on natural his- 
tory and science. The city is also the home of Spain's Na- 
tional Library and the National Historical Archives. 

Climate. Madrid has a dry climate, with hot summers 
and cool winters. It receives an average of less than 43 
centimetres of rain a year. Temperatures average about 
4°C in January and about 23 °C in July. During August, 
which is usually the hottest month in Madrid, San Se- 
bastian serves as the official seat of the Spanish govern- 
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The entrance to Madrid's Museo Municipal, built in 1722, is 
one of the city’s finest examples of baroque architecture. It was 
originally commissioned as a hospice. 


ment. San Sebastian lies on the country’s cooler north 
coast. 

Economy. From the mid-1500s to the mid-1900's, the 
economy of Madrid depended on the city’s role as a 
government centre. Most of the workers in Madrid had 
jobs related to politics or government administration. 
The city had almost no industry. 

Since the mid-1900's, the Spanish government has en- 
couraged large-scale industrial development in Madrid 
and its suburbs. Today, the city ranks second to Barce- 
lona as a Spanish industrial centre. Factories in the Ma- 
drid area manufacture cars, chemicals, clothing, leather 
goods, trucks, and other products. 

Motorways and railways link Madrid to other Spanish 
cities. Barajas International Airport lies about 10 kilome- 
tres northeast of central Madrid. 

History. In the A.D. 900's, the Moors, a Muslim peo- 
ple, built a fortress called Magerit on the site of what is 
now Madrid (see Moors). Spanish Christians, under 
King Alfonso VI of León and Castile, gained control of 
the area in 1083. 

Madrid remained a small, unimportant town until 
1561, when Philip II made it the capital of Spain. Philip, 
who ruled a huge colonial empire, chose Madrid prima- 
rily because of its central location. During the late 1500's 
and early 1600's, Madrid grew rapidly and became one 
of the great cities of western Europe. Wealthy aristo- 
crats and royal officials built homes there. But the rapid 
population growth created problems. Most Madrileños 
were poor and lived in shabby, crowded neighbour- 


hoods. Epidemics and a high crime rate made the city 
unsafe. During the 1700's, the government took steps 
that made Madrid a cleaner and safer city. 

French forces under Napoleon | occupied Madrid 
from 1808 to 1813. On May 2, 1808, a group of 
Madrileños staged an unsuccessful revolt against the 
French. This uprising started a Spanish resistance move- 
ment and the Peninsular War that helped drive the 
French out of Spain in 1814. 

Madrid, unlike many cities in a number of countries, 
failed to develop large industries during the 1800's. As a 
result, it did not attract large numbers of workers, and 
its rate of population growth dropped. 

Madrid attracted worldwide attention during the 
Spanish Civil War, which began in 1936. The city was the 
scene of fierce fighting between the Loyalists, who sup- 
ported the government, and the rebel forces of General 
Francisco Franco. The Loyalists moved the capital to Va- 
lencia in 1936 and to Barcelona in 1937. After the defeat 
of the Loyalists in 1939, Franco reestablished Madrid as 
the capital. 

Since the mid-1900's, Madrid has again experienced 
rapid population growth. Government programmes to 
develop industry and to build modern housing and of- 
fice buildings in the city have helped contribute to Ma- 
drid’s growth. 

See also Spain (pictures). 

Madrigal is a type of music in which two or more 
voices sing separate melodies to a literary text. Madri- 
gals generally are sung with one voice per part and 
without instrumental accompaniment. 

The term madrigal is applied to two types of Italian 
songs. The first developed in the early 1300's. Most had 
pastoral (rural) love texts, with melodies for two or three 
voices. This type died out by the middle 1400's. In the 
early 1500's, a new musical and poetic form developed. 
The texts to these madrigals were refined, serious 
poems. By the mid-1500's, madrigals had become more 
complex. They were characterized by as many as six dif- 
ferent musical lines sung simultaneously, often in imita- 
tion of each other. A close connection existed between 
the music and the emotional content of the words. 

By the early 1600's, the madrigal had become almost 
obsolete in continental Europe. However, the form be- 
came popular in England following the publication of a 
collection of Italian madrigals with English words called 
Musica Transalpina (1588). English madrigals took on 
their own characteristics, including frivolous lyrics and 
refrains of nonsense syllables. 

Madroña, also called madrone, is a small tree with 
white, urn-shaped flowers and leathery evergreen 
leaves. The rough, berrylike fruit has mealy flesh and 
hard seeds. It grows along the Pacific coast of the 
United States and is cultivated as an ornamental tree. It 
is closely related to the strawberry tree of the Mediter- 
ranean. 

Scientific classification. Madroña belongs to the heath 
family, Ericaceae. It is Arbutus menziesii. 

Maelstrom is a swift and dangerous current in the 
Arctic Ocean. This current sweeps back and forth be- 
tween two islands of the Lofoten group off the north- 
western coast of Norway. It has been a menace to sail- 
ors for hundreds of years. The Maelstrom becomes 
more dangerous when the wind blows against it be- 


tween high and low tide. The waters then form immense 
whirlpools that destroy small ships. 

Writers, including the Norwegian poet Peter Dass, 
have greatly exaggerated the Maelstrom’s power. As a 
result, mae/strom has come to mean any kind of whirl- 
pool or any turmoil of widespread influence. 

See also Whirlpool. 

Maeterlinck, Maurice (1862-1949), was a Belgian 
dramatist, poet, naturalist, and philosopher. He won the 
1911 Nobel Prize for literature, Maeterlinck’s literary 
works are symbolic and philosophical. They suggest in 
their stories the soul's search for perfection and under- 
standing. In his most famous play, the fairy tale-like The 
Blue Bird (1908), a child searches the world for happi- 
ness, only to find it in his own home. The more realistic 
short plays The Blind and The Intruder (both 1891) are 
stories of unhappiness that also stress the need to find 
love and happiness in everyday life. Pelléas and Méli- 
sande (1893) is a symbolic drama about ideal lovers de- 
stroyed by their search for perfection. 

Maeterlinck also wrote two novels and four volumes 
of poetry. He turned from symbolic writing to direct ex- 
pression of his philosophy in essays, such as the collec- 
tion The Treasure of the Humble (1896). He often drew 
on his close study of nature in these essays. In The Life 
of the Bees (1901) and Life and Flowers (1907), he used 
his appreciation and understanding of nature as the 
basis for analysis of human behaviour. 

Maeterlinck was born in Ghent, Belgium. He became 
a lawyer, but spent his life writing. Maeterlinck lived 
much of his adult life in France and wrote in French. 

See also Drama (Symbolism); French literature (Sym- 
bolism). 

Maeve, Queen, was the warrior queen of Connacht in 
Ireland. Her exploits are recorded in the tale of the Táin 
Bo Cuailnge (Cooley Cattle Raid) in which the hero 
Cuchulainn defended Ulster from Maeve's attack (see 
Cuchulainn). Maeve is said to have lived in the first 100 
years after Christ's birth and to have held her court at 
Cruachan, now Rathcroghan, in Roscommon. She was 
the daughter of the high king of Ireland, Eochaid Fei- 
dlech, and the wife of King Ailill. Maeve ruled Connacht 
for about 80 years. The legends of Mab, the fairy queen, 
were possibly based on stories told about her. See My- 
thology (The Irish cycles). 

Mafeking. See Mafikeng. 

Maffei, Paolo. See Maffei galaxies. 

Maffei galaxies, often called Maffei 1 and Maffei 2, 
are two large star systems. They probably belong to the 
group of galaxies that includes the earth's galaxy, the 
Milky Way. The Maffei galaxies are less than 12 million 
light-years from the earth. A light-year is the distance 
that light travels in a year, about 9.5 trillion kilometres. 

Each of the Maffei galaxies measures from 50,000 to 
100,000 light-years in diameter. Maffei 1, the brighter of 
the two systems, may consist of as many as 100 billion 
stars. Maffei 2 has only about 10 billion stars. Astrono- 
mers classify Maffei 1 as an elliptical galaxy because of 
its oval shape. Maffei 2 resembles a flattened coil and is 
classified as a spiral galaxy. 

The Maffei galaxies remained unknown until 1968 be- 
cause they are hidden by dense clouds of cosmic dust 
and gas in the earth's galaxy. They were discovered that 
year by the Italian astronomer Paolo Maffei, after whom 
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they were named. Maffei photographed the galaxies 
through a telescope by using film sensitive to infrared 
rays, the invisible heat rays given off by the galaxies. In- 
frared rays, unlike light rays, can penetrate dust clouds. 
In 1971, astronomers at several California observatories 
determined the approximate size and shape of the Maf- 
fei galaxies. 

Mafia is a secret criminal society in Sicily. Crime 
groups stemming from the original Sicilian Mafia oper- 
ate in the United States and other countries. Mafia is 
also used as a general term for any underworld criminal 
organization. 

The Mafia is made up of extended kinship groups 
called mafiosi. A Mafia member is called a mafioso. 
These groups originally maintained an ideal of manli- 
ness developed during the 1600's, when Sicily was ruled 
by Spain. The ideal called for refusal to cooperate with 
authorities and self-control in the face of hardships. In 
personal quarrels, a mafioso took the law into his own 
hands and gained respect by using violence. Any of- 
fence might trigger a campaign of vengeance called a 
vendetta (see Vendetta). Mafiosi unofficially ruled part 
of western Sicily in the 1800's and early 1900's. Similar 
crime groups, such as the Camorra in Naples and the 
Onorata Societa (Honoured Society) in Calabria, devel- 
oped in other parts of Italy. 

In the late 1800's, southern Italians attempted to re- 
produce the Mafia in the United States. These groups 
did not have much power until Prohibition in the 1920's, 
Then, they greatly profited from bootlegging—the illegal 
making, selling, or transporting of alcoholic beverages. 
Also during this time, Italian dictator Benito Mussolini 
opposed mafiosi in western Sicily. Many fled to the 
United States and eventually became leaders of Ameri- 
can organized crime. 

After the end of Prohibition in 1933, these Italian- 
American groups, also called crime families, became ac- 
tive in other illegal practices. Their activities included 
gambling, /oan sharking (lending money at unlawful 
rates of interest), and drug dealing. Authorities estimate 
that thousands of Mafia members and associates oper- 
ate in the United States, particularly in New York City 
and Chicago. 

Since the end of World War II (1939-1945), the Mafia 
in Italy has undergone major changes. Its rural base has 
moved into urban areas. It also has faced increased gov- 
ernment opposition and feuds between Mafia groups. 

See also Sicily (People). 

Mafikeng (pop. 6,500) is a town of historic importance 
in North West province, South Africa. The town was pre- 
viously known as Mafeking. It became well known 
throughout the British Empire during the Anglo-Boer 
Wars, because it was placed under siege by Boer forces 
from October 1899 to May 1900. The British troops in 
the besieged settlement were under the command of 
Robert Baden-Powell, who later founded the Scout 
movement. 

Today the town forms part of an urban complex (city 
area) with Mmabatho, capital of the former Bophuthat- 
swana homeland. The oldest part of the complex is the 
traditional capital of the Rolong tribe, who belong to the 
Tswana people. Mafikeng, their name for the area, 
meant “place of rocks.” A European settlement was es- 
tablished next to the Rolong town in 1885. 
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Magazines reach millions of people. Most readers buy them at newsstands or have them deliv- 
ered at home. A large readership helps a magazine attract advertising, a major source of income. 


Magazine is a collection of articles or stories—or 
both—published at regular intervals. Most magazines 
also include illustrations. Magazines are sometimes also 
called periodicals, and those that deal with academic 
subjects are called journals. 

Magazines provide a wide variety of information, 
opinion, and entertainment. For example, they may 
cover current events and fashions, discuss foreign af- 
fairs, or describe how to repair appliances or prepare 
food. Subjects addressed in magazines include busi- 
ness, culture, current affairs, hobbies, medicine, poli- 
tics, religion, science, and sports. Some magazines seek 
simply to entertain their readers with fiction, poetry, 
photography, cartoons, or articles about television 
shows or film stars. 

Magazines, like newspapers, represent the work of 
many writers. But magazines differ from newspapers in 
form and content. Magazines are designed to be kept 
much longer than newspapers. For this reason, most 
magazines are smaller and are printed on better Paper. 
Many have covers and a binding of staples or stitching. 
In content, magazines have less concern with daily, rap- 
idly changing events than newspapers do. 

Some periodicals that appear in newspaper form are 
really magazines. On the other hand, some weekly 
newspapers feature long, detailed articles like those 
found in many magazines. 

Writing of different types—ranging from factual or 
practical reporting to a more personal or emotional 
style—regularly appears in magazines. Some of the best 
writers and thinkers write either occasionally or regu- 
larly for magazines. Many well-known writers published 
their early works in magazines. 


Kinds of magazines 


Magazines are usually divided into two large catego- 
ties. Specialized magazines, also called trade and tech- 
nical magazines, appeal to the special interests of busi- 
ness, industrial, and professional groups. They are 
usually posted to their readers. Consumer magazines 
appeal to the broader interests of the general public 
and are the ones usually seen on the newsstands in 
shops. Consumer magazines are further classified by the 
various audiences they serve. These classifications in- 
clude (1) children’s magazines, (2) hobby magazines, (3) 
intellectual magazines, (4) men's magazines, (5) women’s 
magazines, and (6) service magazines. 

Children’s magazines are published for young peo- 
ple of various ages. Most feature stories, jokes, and arti- 
cles on subjects especially interesting to children, and 
instructions for making games or useful items. 

Hobby magazines appeal to hobbyists in all fields. 
Their audiences include collectors of coins, stamps, and 
other items; people interested in certain sports or 
games; home decorators; and gardening and photogra- 
phy enthusiasts. 

Intellectual magazines provide a thoughtful analy- 
sis of current cultural and political events. These publi- 
cations include opinion magazines, which discuss cur- 
rent events from a particular economic or political 
viewpoint. Many intellectual magazines publish fiction 
and poetry as well as factual articles. 

Men's magazines carry articles or stories on such 
subjects as adventure, entertainment, men’s fashions, 
and sports. Some also have features and interviews 
about the arts and current affairs. 


Women’s magazines include many of the monthlies 
with the largest number of readers. These publications 
may offer ideas on skills such as cooking and home- 
decorating. Some women’s periodicals deal with child- 
raising, fashion trends, or romance. Others discuss the 
role of women in society and provide career informa- 
tion. 

Service magazines include a variety of advice, 
how-to, medical, self-help, and religious publications. 
This category includes magazines for the elderly. The 
number of elderly readers is growing in most countries, 
and magazines for the elderly may eventually become a 
separate classification. 

Other magazines are more difficult to categorize. 
News magazines look like magazines, but because they 
summarize the week's news, their content is similar to 
that of newspapers. Digests reprint material, in a shorter 
form, that has appeared in other magazines or in books. 
The audiences of some large magazines are members of 
service or veterans’ organizations and have a wide range 
of interests. Some business magazines have large circu- 
lations, even though their content is very specialized. 

A growing number of magazines publish material of 
interest to various ethnic or racial groups. Some maga- 
zines for blacks, for example, feature news articles 
about blacks or offer specialized information for black 
business people. 


How magazines are produced 


Magazines must meet regular publishing deadlines. A 
newspaper may have one or more deadlines a day, but a 
magazine's deadlines are days or weeks apart. 

Planning a magazine. Every issue of a magazine 
must be planned thoroughly before publication. Most 
monthlies, for example, are planned several months in 
advance. The editors and staff members first decide 
what major articles, stories, and other items will appear 
in the issue. They plan the illustrations, if any, at the 
same time. Regular columns and editorials must also be 
planned. 

Making assignments. The editors assign articles to 
staff members or freelance writers. Each article has a 
deadline and a specified length. Photographs may be 
taken by staff or freelance photographers or purchased 
from picture agencies. Special drawings may be used to 
illustrate certain kinds of articles. Magazines sometimes 
publish unassigned articles and photographs by free- 
lance journalists who offer material for sale. 

_ Scheduling the advertising. Ads are planned for an 
issue of a magazine while the writers work on their as- 
signments. The editors and staff artists create a /ayout, 
which shows how the advertising and editorial material 
will be arranged on each page. 

Editing and assembling an issue. After the articles 
have been written, one or more editors go over them to 
check their accuracy and readability. Members of the 
staff may write additional short articles or other items 
and choose letters from readers to be published. All the 
written material, called copy, is then set in type. 

Photographs and other illustrations must be reduced 
or expanded in size if necessary. Then they have to be 
reproduced in some form—as engravings, for example— 
that can be used in making printing plates. 

Proofreaders check proofs of the printed copy for er- 
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rors. The editors examine proofs of the illustrations to 
be sure the colour and size are accurate. Then they 
paste the text and illustration proofs on blank pages. 
This group of pages, called a dummy, shows how the 
printed magazine will look. 

The magazine is printed according to the dummy. It 
may be printed by the /etterpress process, which in- 
volves pressing inked lead type against paper. A more 
common method of magazine printing is offset lithogra- 
phy, which uses photographic printing plates of the 
pages to produce high-quality copies. 


How magazines earn income 


Most magazines receive income from two sources: (1) 
advertising and (2) sales of the publication by subscrip- 
tions or by newsstand purchases. 

Advertising ranks as by far the most important 
source of income for almost all magazines. Advertisers 
put their messages in magazines because these publica- 
tions are read by certain groups. For example, a photog- 
raphy magazine attracts camera fans who may find its 
ads helpful in choosing certain photographic equip- 
ment. Advertisers of such equipment can reach many 
potential customers by putting ads in such a magazine. 
Advertisers must spend a lot of money for a single page 
of advertising space in a magazine that has a large circu- 
lation. 

Many publishers conduct surveys to find out what 
groups of people read their magazines. These surveys 
can identify reader groups by age, income, occupation, 
race, sex, and other characteristics. Advertisers study 
such surveys to decide which magazines are read by the 
people most likely to buy their products. 

Sales. Readers get almost all magazines by subscrip- 
tion through the mail or buy them at newsstands. Maga- 
zines to be sold on newsstands are shipped by aero- 
plane, train, and truck to local communities. Distribution 
companies then deliver them to newsstands. 

Subscription and newsstand sales cannot cover the 
production costs of most magazine publishers. The ac- 
tual selling of a magazine is also expensive. Attracting 
subscribers, for example, may involve an expensive pro- 
motional campaign that attracts only a small number of 
new subscriptions. In newsstand sales, the publisher 
gets paid only for the magazines actually sold. 

A magazine publisher once needed relatively little 
money to launch a publication. But today, high costs— 
particularly those involving production and 
distribution—require a great deal of money to start and 
maintain a magazine. Many magazines cater for a small, 
specialized readership. This enables publishers to cut 
overall costs and attract advertisers who want to reach 
certain groups. 

Related articles in World Book include: 


Advertising Journalism 
Commercial art Trade publication 
Editorial Writing 


Magazine is a military and naval term for a protected 
building or storage room for ammunition. The term 
comes from an Arabic word meaning storehouse. The 
ammunition supply chamber of a repeating rifle or ma- 
chine gun is also called a magazine. 

Shore magazines are usually concrete buildings 
shaped like beehives. They are half buried in the ground 
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and are covered with earth. Some powder magazines 
are built with many compartments, each of which is cov- 
ered with a light roof. If an explosion occurs, the dam- 
age will be confined to a small space and the force will 
move upward when the roof gives way. 

On ships, magazines are placed as far as possible 
from the engines, and far below the water line. They are 
made up of many watertight rooms with steel walls 
lined with asbestos. In the tropics, magazines are cooled 
by ventilators that pipe cool air from a refrigerator. 
Other pipes take away hot air. 

Magdalene. See Mary Magdalene. 
Magellan, Ferdinand (1480?-1521), was a Portuguese 
sea captain who commanded the first expedition that 
sailed around the world. His voyage provided the first 

- positive proof that the earth is round. Magellan did not 
live to complete the voyage, but his imaginative plan- 
ning and courageous leadership made the entire expe- 
dition possible. Many scholars consider it the greatest 
navigational feat in history. 


Early life 


Magellan was born in about 1480 in northern Portu- 
gal. His name in Portuguese was Fernão de Magalhães. 
His parents, who were members of the nobility, died 
when he was about 10 years old. At the age of 12, Ma- 
gellan became a page to Queen Leonor at the royal 
court. Such a position commonly served as a means of 
education for sons of the Portuguese nobility. 

At the court, Magellan learned about the voyages of 
such explorers as Christopher Columbus of Italy and 
Vasco da Gama of Portugal. He also learned the funda- 
mentals of navigation. In 1496, Magellan was promoted 
to the rank of squire and became a clerk in the marine 
department. There, he helped fit out ships for trade 
along the west coast of Africa. 

Magellan first went to sea in 1505, when he sailed to 
India with the fleet of Francisco de Almeida, Portugal's 
first viceroy to that country. In 1506, Magellan went on 
an expedition sent by Almeida to the east coast of Africa 
to strengthen Portuguese bases there. The next year, he 
returned to India, where he participated in trade and in 
several naval battles against Turkish fleets. 

In 1509, Magellan sailed with a Portuguese fleet to 
Melaka, a commercial centre in what is now Malaysia. 
The Malays attacked the Portuguese who went ashore, 
and Magellan helped rescue his comrades. In 151 1, he 
took part in an expedition that conquered Melaka. After 
this victory, a Portuguese fleet sailed farther east to the 
Spice Islands (also called the Molucca Islands), Portugal 
claimed the islands at this time. Magellan’s close per- 
sonal friend Francisco Serrão went along on the voyage 
and wrote to Magellan, describing the route and the is- 
land of Ternate. Serrao’s letters helped establish in Ma- 
gellan’s mind the location of the Spice Islands, which 
later became the destination of his great voyage. 

Magellan returned to Portugal in 1513. He then joined 
a military expedition to Morocco. On this expedition, 
Magellan suffered a wound that made him limp for the 
rest of his life. 


Voyage around the world 


Planning the expedition. After returning to Portugal 
from Morocco, Magellan sought the support of King 


Manuel I for a voyage to the Spice Islands. The best 
maps available had convinced Magellan that he could 
reach the Spice Islands by sailing south of South Amer- 
ica. Magellan believed such a route would be shorter 
than the eastward voyage around the southern tip of Af- 
rica and across the Indian Ocean. However, Manuel dis- 
liked Magellan and refused to support the proposed 
voyage. 

Magellan then studied astronomy and navigation for 
about two years in Porto in northern Portugal. In Porto, 
he met Ruy Faleiro, an astronomer and geographer who 
strongly influenced his ideas. Magellan and Faleiro con- 
cluded from their studies that the Spice Islands lay in 
territory that had been awarded to Spain in 1494 (see 
Line of Demarcation). For that reason, Magellan de- 
cided that he would seek support for his plans from the 
king of Spain. 

In 1517, Magellan went to Spain. There, he presented 
his proposal for visiting the Spice Islands as part of a 
westward circumnavigation of the earth. The next year, 
Magellan convinced Charles | of Spain to support such 
a voyage. The king promised Magellan a fifth of the 
profits from the voyage to the Spice Islands, plus a sal- 
ary. 

IAEA for the expedition took more than a year. 
The Spaniards became suspicious of Magellan, partly 
because he recruited many Portuguese sailors to crew 
his ships. As a result, the king forced Magellan to re- 
place most of the Portuguese sailors with Spanish crew 
members. 

The voyage begins. On Sept. 20, 1519, Magellan set 
sail from Sanlúcar de Barrameda in southern Spain. Ma- 
gellan commanded a total of about 240 men and a fleet 
of five ships, the Concepción, San Antonio, Santiago, 
Trinidad, and Victoria. Dissatisfaction among the crew 
plagued the voyage from the beginning, and hostility 
among the Spaniards toward Magellan grew rapidly. 
About a month after the voyage began, the Spanish cap- 
tain of the San Antonio challenged Magellan's authority, 
and Magellan had the captain arrested. 

The fleet sailed across the Atlantic Ocean to the coast 
of Brazil. The ships then followed the South American 
Coast to the bay where Rio de Janeiro now stands. They 
remained there for two weeks and then sailed south in 
search of a passage to the Pacific Ocean. However, the 
ships could not find a passage before the end of sum- 
mer in the Southern Hemi- 
sphere. In late March 1520, 
Magellan's fleet anchored 
for the winter at Puerto San 
Julian in what is now 
southern Argentina. 

During the winter, a 
storm destroyed the Santi- 
ago. in addition, a mutiny 
broke out shortly after the 
men set up their winter 
quarters. Magellan and 
loyal crew members put 
down the mutiny and exe- 
cuted the leader. They also 
marooned two other muti- 
neers when the fleet sailed 
again. 
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Magellan and his crew resumed their voyage on Oct. 
18, 1520. Three days later, they discovered the passage 
to the Pacific—a passage known ever since as the Strait 
of Magellan. As the fleet sailed through the strait, the 
crew of the San Antonio mutinied and returned to 
Spain. On November 28, the three remaining ships 
sailed out of the strait and into the ocean. Magellan 
named the ocean the Pacific, which means peaceful, be- 
cause it appeared calm compared with the stormy Atlan- 
tic. 

Sailing across the Pacific involved great hardship 
for Magellan and his crew. They were the first Europ- 
eans ever to sail across the Pacific, and it was far larger 
than anyone had imagined. They sailed for 98 days with- 
out seeing any land except two uninhabited islands. 
Their food ran out and their water supply became con- 
taminated. They ate rats, ox hides, and sawdust to avoid 
starvation. Most of the crew suffered from scurvy, a dis- 
ease caused by the lack of fresh fruits and vegetables. 
Nineteen men died before the fleet reached Guam on 
March 6, 1521. 

Conflicts with the people of Guam and the nearby is- 
land of Rota prevented Magellan from fully resupplying 
his ships. But the crew seized enough food and water to 
continue on to the Philippines. 

Magellan and his crew remained in the Philippines 
for several weeks, and close relations developed be- 
tween them and the islanders. Magellan took special 
pride in converting many of the people to Christianity. 
Unfortunately, however, he involved himself in rivalries 
among the people. On April 27, 1521, Magellan was 
killed when he took part in a battle between rival Fili- 
pino groups on the island of Mactan. 

The end of the voyage. After the battle on Mactan, 
only about 110 of the original crew members remained 
—too few to man three ships. Therefore, the men aban- 
doned the Concepción, and the two remaining vessels 
sailed southward to the Spice Islands. There, the ships 
were loaded with spices. The leaders of the fleet then 
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Magellan died in battle on the island of Mactan in the Philip- 
pines. Although he is remembered for leading the first naval ex- 
pedition around the world, he did not complete the voyage. 


decided that the two ships should make separate return 
voyages. 

The Trinidad, under the command of Gonzalo Gomez 
de Espinosa, tried to sail eastward across the Pacific to 
the Isthmus of Panama. Bad weather and disease dis- 
rupted the voyage, and more than half of the crew of the 
Trinidad died. The surviving members of the crew were 
forced to return to the Spice Islands, where the Portu- 
guese imprisoned them. 

The Victoria, commanded by Juan Sebastian del 
Cano, continued its westward voyage back to Spain. Like 
the Trinidad, the Victoria experienced great hardship, 
and many of the crew died of malnutrition and starva- 
tion. The Victoria finally reached Sanlúcar de Barrameda 
on Sept. 6, 1522, nearly three years after the voyage had 


This map traces Magellan's search for a western passage to the Spice Islands. He became the first 
European to sail across the Pacific Ocean. Magellan was killed on the island of Mactan in 1521. 
One of his ships, commanded by Juan Sebastian del Cano, completed the voyage. 
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begun. Only del Cano and 17 other survivors returned 
with the ship. 

Results of the voyage. One of the crew members 
who returned with del Cano was an Italian named Anto- 
nio Pigafetta. He had faithfully written down the events 
of the voyage, and his journal is the chief source of in- 
formation about the expedition. According to Pigafetta, 
the voyage covered 14,460 leagues (81,449 kilometres). 
Pigafetta praised Magellan for his courage and naviga- 
tional skill. However, nearly everyone else at the time 
gave del Cano the credit for the voyage. The Portuguese 
considered Magellan a traitor, and the Spanish con- 
demned Magellan after they received reports of his 
harshness and of his errors in navigation. 

Magellan failed to find a short route to the Spice Is- 
lands, but his voyage contributed greatly to knowledge 
about the earth. In addition, the discovery of the Strait of 
Magellan led to future European voyages to explore the 
vast Pacific. 

See also Exploration (Magellan's globe-circling expe- 
dition). 

Magellan, Strait of, is a narrow, rough waterway 
that separates the islands of Tierra del Fuego from the 
mainland of South America. The Strait of Magellan is al- 
most at the southern end of the continent. In 1520, Ferdi- 
nand Magellan, the Portuguese explorer, led the first Eu- 
ropean expedition through the strait during the first 
voyage around the world. 

The Strait of Magellan is 563 kilometres long and var- 
ies from 3 to 32 kilometres in width. Before the Panama 
Canal opened, the strait and Cape Horn were the short- 
est water routes from the Atlantic Ocean to the Pacific 
Ocean. 

See also Cape Horn; Magellan, Ferdinand. 
Magellanic Clouds are two galaxies visible in the 
Southern Hemisphere as small, hazy patches of light. 
They are the galaxies closest to the Milky Way, the gal- 
axy that contains the sun, the earth, and the rest of our 


The Strait of Magellan is lo- 
cated at the southern tip of 
South America. The strait ex- 
periences high winds and 
heavy rains throughout the 
year. 
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solar system. The Large Magellanic Cloud is about 
160,000 light-years away from the earth, and the Small 
Magellanic Cloud is about 180,000 light-years away. A 
light-year is the distance that light travels in one year— 
about 9.5 trillion kilometres. 

Astronomers classify the Magellanic Clouds as irreg- 
ular galaxies because the distribution of the stars within 
them does not follow a particular pattern. The Magel- 
lanic Clouds contain billions of stars, but individual stars 
can be distinguished only with the most powerful tele- 
scopes. As a result, the galaxies appear cloudy to the 
naked eye. 

The Magellanic Clouds also contain a huge quantity 
of gas. New stars are constantly forming from this gas, 
which is composed mainly of hydrogen. In addition, 
much of the light from the Magellanic Clouds comes 
from young, extremely luminous, hot blue stars that are 
surrounded by glowing clouds of this gas. 

Because they are visible only in the Southern Hemi- 
sphere, the Magellanic Clouds were long unknown to 
astronomers in the Northern Hemisphere. They were 
first recorded in the early 1500's during the circumglo- 
bal voyage of the Portuguese explorer Ferdinand Magel- 
lan, after whom they were named. However, it was not 
until the early 1900's that the clouds were recognized as 
galaxies outside the Milky Way. 

Maggiore, Lake. See Lake Maggiore. 

Maggot is the larva, or young, of many kinds of flies. 
The maggot has a soft body that usually tapers toward 
the front. It looks somewhat like a worm or caterpillar. It 
has no legs and no distinct head. Maggots move by 
wriggling or flipping their bodies. They are usually 
white but may be coloured. Most maggots live buried in 
their food. Some are scavengers and live in dead or de- 
caying matter. Others are parasites in animal and plant 
tissue. Still others prey on insects. See also Fly (The life 
of a fly); Larva. 

Magherafelt (pop. 35,884) is a local government dis- 
trict in Northern Ireland, situated to the northwest of 
Lough Neagh. The district has beautiful scenery and 
many anglers fish in its rivers, especially for trout and 
salmon. Agriculture is the main industry in the district. 
Several towns have engineering works. Magherafelt, the 
largest town, is the district's administrative centre. 

See also Ulster. 

Magi were the hereditary members of a priestly class 
from Media, an ancient kingdom located in what is now 
northern Iran. A single member of the class was called 
Magus. The Magi were known for practising magic, in- 
terpreting omens and dreams, and offering astrological 
sacrifices. 

The Magj's vast knowledge of rituals gained them the 
reputation as the only true priests of Zoroastrianism, an 
ancient Persian religion founded by a prophet named 
Zoroaster. It is not known whether the Magi influenced 
Zoroaster, or if they became his followers. The Magi 
were said to keep watch upon a “Mount of the Lord” 
from generation to generation until a great star ap- 
peared that would signal the coming of a saviour. From 
this tradition comes the narrative from the New Testa- 
ment of the wise men, who followed that star to Bethle- 
hem and presented gifts of gold, frankincense, and 
myrrh to the baby Jesus. According to one story, there 
were three wise men—Melchior, Balthasar, and Gaspar. 


The Magi are frequently connected with Persian reli- 
gious tales and are often shown in early Christian art 
wearing Persian clothes. 

Magic is the supposed use of unnatural or superhu- 
man power by a person to try to control human actions 
or natural events. Magic often seems to achieve results, 
but the results may actually have other causes. For ex- 
ample, a person might cast a magic spell to make an 
enemy ill. The enemy may learn about the spell, become 
frightened, and actually feel ill. 

People throughout the world have practised magic 
from the dawn of history, But beginning in the 1600's, 
science has provided an increasingly greater under- 
standing of the true causes of natural events. This in- 
creased scientific knowledge has reduced people's de- 
pendence on magic. But many people in nonindustrial 
societies still believe in magic. Even in industrial socie- 
ties, many people still trust in such forms of magic as as- 
trology and fortunetelling. 

The word magic also refers to entertainment in which 
the performer does tricks of so-called magic. In such en- 
tertainment, neither the magician nor the audience be- 
lieves that the performer has supernatural powers. For 
information on magical performances, see Magician. 


Elements of magic 


The practice of magic includes the use of special 
words, actions, and objects. Most magic also involves a 
person called a magician, who claims to have supernat- 
ural powers. 

Magic words. To work most magic, the magician 
sings or speaks special words in a certain order. These 
words are called incantations or spells. Some spells are 
prayers to demons, spirits, or other supernatural forces. 
Many societies believe the magic will not work unless 
the magician recites the spells perfectly. Other magic 
words have no meaning, though they supposedly pos- 
sess power when spoken by a magician. 

Magic actions accompany the words spoken in per- 
forming much magic. Many of these movements act out 
the desired effect of the magic. For example, a magician 
trying to make rain fall may sprinkle water on the 
ground. The magician‘s combined words and actions 
form a ceremony called a rite or ritual. 

Magic objects include certain plants, stones, and 
other things with supposed supernatural powers. Any 
such object may be called a fetish (see Fetish). But this 
term often refers to an object—for example, a carving or 
a dried snake—honoured by a tribe for its magic pow- 
ers. Many tribes believe fetishes have magic power be- 
cause spirits live in these objects. 

Many people carry magic objects called amulets, 
charms, or talismans to protect themselves from harm 
(see Amulet). Many amulets and talismans are stones or 
tings engraved with magic symbols. 

The magician. In some societies, nearly everyone 
knows how to work some magic. In other societies, only 
experts practise magic. Magicians may be called medi- 
cine men, shamans, sorcerers, or witch doctors (see 
Shaman). in many societies, magicians must inherit their 
powers. In others, any person may become a magician 
by studying the magical arts. 

Many societies believe magicians must observe cer- 
tain rules and taboos (forbidden actions) for their spells 
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to work. For example, they may be required not to eat 
various foods or to avoid sexual activity for a certain pe- 
riod before the ceremony. 


Kinds of magic 


Many anthropologists classify magic as homeopathic 
or contagious, according to its basic principle. The Scot- 
tish anthropologist Sir James G. Frazer first described 
these two types of magic in his famous book The 
Golden Bough (1890). 

Some people divide magic into b/ack magic and 
white magic. Black magic harms people, but white 
magic helps them. Witches usually practise black magic. 
But a saint may cure a sick person using white magic. 

Homeopathic magic is based on the belief that like 
produces like. In this type of magic, also called imitative 
magic, magicians act out or imitate what they want to 
happen. They often use a model or miniature of what- 
ever they want to influence. For example, a fisherman 
may make a model of a fish and pretend he is netting it. 
He believes this ritual will assure him a good catch. In 
some European folk dances, the dancers leap high into 
the air to make their crops grow tall. People once be- 
lieved that yellow flowers would cure jaundice, a yel- 
lowish discoloration of the body. 

Many taboos come from homeopathic magic. People 
avoid certain harmless things because they resemble 
various harmful things. For example, Eskimo parents 
might warn their sons against playing a string game, 
such as cat's cradle, in which children loop string 
around their fingers. Playing such games might cause 
the children’s fingers to become tangled in the harpoon 
lines they will use as adults. 

Contagious magic comes from the belief that after a 
person has had contact with certain things, they will 
continue to influence that person. The most common ex- 
amples of contagious magic involve parts of the body 
that have been removed, such as fingernails, hair, and 
teeth. A person’s nails and hair supposedly can affect the 


Awitch doctor is an important member of many African com- 
munities. Witch doctors perform magical ceremonies to heal 
the sick and protect people from harm. 
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rest of that person's body long after they have been cut 
off. A person can injure an enemy by damaging a lock of 
hair or a piece of clothing from the victim. A magician 
can even cripple an enemy by placing a sharp object in 
that person's footprint. 

People who believe in contagious magic fear that an 
enemy can gain power over them by obtaining parts of 
their body. Therefore, they carefully dispose of their 
nails, hair, teeth, and even their body wastes. 

Witches and voodoo magicians often practise a type 
of homeopathic magic called envoditement. The magi- 
cian makes a doll or some other likeness of an enemy. 
The magician harms the enemy by sticking pins into the 
doll or injuring it in some other way. In some societies, 
the doll includes a lock of hair or a piece of clothing 
from the enemy. This type of envodtement is a combina- 
tion of homeopathic and contagious magic. 


Why people believe in magic 


People turn to magic chiefly as a form of insurance— 
that is, they use it along with actions that actually bring 
results. For example, hunters may use a hunting charm. 
But they also use their hunting skills and knowledge of 
animals. The charm may give hunters the extra confi- 
dence they need to hunt even more successfully than 
they would without it. If they shoot a lot of game, they 
credit the charm for their success. Many events occur 
naturally without magic. Crops grow without it, and sick 
people get well without it. But if people seek the aid of 
magic to bring a good harvest or to cure a patient, they 
may believe the magic was responsible. 

People also tend to forget magic’s failures and to be 
impressed by its apparent successes. They may consider 
magic successful if it appears to work only 10 per cent 
of the time. Even when magic fails, people often explain 
the failure without doubting the power of the magic. 
They may say that the magician made a mistake in recit- 
ing the spell or that another magician cast a more pow- 
erful spell against the magician. 

Many anthropologists believe that people have faith 
in magic because they feel a need to believe in it. People 
may turn to magic to reduce their fear and uncertainty if 
they feel they have no control over the outcome of a sit- 
uation. For example, farmers use knowledge and skill 
when they plant their fields. But they know that weather, 
insects, or diseases might ruin the crops. So farmers in 
some societies may also plant a charm or perform a 
magic rite to ensure a good harvest. 


History 


Ancient times. The use of magic goes back at least 
as far as 50,000 B.C. There is evidence that around that 
time, prehistoric people buried cave bears, probably as 
a magic rite. Scientists believe that much prehistoric art 
had magical purposes. Hunters, for example, probably 
used cave paintings of animals in rites intended to help 
them hunt the animals. 

Magic was important to the ancient Egyptians, who 
used amulets, magic figures, and rites. The ancient 
Greeks and Romans tried to tell the future from dreams. 
They also consulted priests called oracles, who inter- 
preted advice from the gods (see Oracle). 

According to one legend, the Three Wise Men who 
visited the baby Jesus were astrologers who located 


Him by magic use of the stars (see Magi). The Bible has 
many references to magic, sorcery, and witchcraft. 

During the Middle Ages, nearly all Europeans be- 
lieved in magic. The clergy considered magic sinful but 
believed in its power. The so-called science of alchemy 
included much magic (see Alchemy). Alchemists hoped 
to discover the philosopher's stone, a magic substance 
that could change iron, lead, and other metals into gold. 
They also sought the elixir of life, a miraculous sub- 
stance that could cure disease and lengthen life. 

Many men joined a secret brotherhood called the Ro- 
sicrucians, an early version of the present-day Rosicru- 
cian Order. The Rosicrucians studied magic lore and de- 
voted themselves to curing the sick and helping people 
in other ways. The Masons, another secret group, also 
had elements of magic in their rituals. 

From the 1500's to the 1700's, belief in magic con- 
tinued to be widespread. Even highly educated people 
believed in its power. Thousands of people were tried 
and executed as witches during this period. The Swiss 
doctor Philippus Paracelsus, for example, experimented 
with alchemy and believed in the power of talismans. Sir 
Isaac Newton, the famous English astronomer and math- 
ematician, studied alchemy. 

Many forms of magic tried to predict the future. Peo- 
ple believed a person's character could be described or 


Tarot cards are used in fortunetelling. The cards above are 
from a French pack of the Middle Ages. The lovers card, /eft, 
usually indicates harmony. The strength card, showing a woman 
taming a lion, often stands for the power of gentleness. 


the future foretold in various ways. These methods in- 
cluded studying the palm of a person's hand, facial fea- 
tures, or even the moles ona person's skin. Some peo- 
ple used tarot cards, a set of playing cards with special 
Pictures, for fortunetelling. 

After about 1600, advances in science gradually weak- 
ened people's belief in magic. But as late as the 1700, 
the Italian magician Count Allesandro di Cagliostro won 
fame for his powers. Cagliostro travelled through Eu- 
rope selling love potions and elixirs of life. 


Magic today still plays an important role in the life of 
many ethnic groups. Even among modern peoples, 
magic has many followers with an interest in such sub- 
jects as astrology, fortunetelling, and witchcraft. For ex- 
ample, many people who have faith in astrology read 
their daily horoscope in a newspaper. 

Countless people believe in superstitions that involve 
forms of magic. Some persons carry a fetish, such as a 
rabbit's foot or a lucky charm. They believe these articles 
have magic power to bring good luck. Homeopathic 
magic appears in the superstition that a newborn baby 
must be carried upstairs before it is carried down. This 
act supposedly guarantees that the child will rise in the 
world and have a successful life. 

Magic also survives in much of today's advertising. 
The manufacturers of such products as washing pow- 
ders and headache remedies boast of new, secret ingre- 
dients. Advertisements may indirectly suggest that a 
mouthwash or a toothpaste will magically transform an 
unpopular person into a popular one. Many people buy 
these and other products for the magic qualities sug- 
gested by such advertising. 

Related articles in World Book include: 


Astrology Genie Palmistry 

Augur Kabbalah Psychical research 
Clairvoyance Mesmer, Franz Superstition 
Divination Mind reading Taboo 

Evil eye Necromancy Voodoo 

Exorcism Occultism Witchcraft 
Fortunetelling Omen 


Magic Circle is a British club for magicians which is 
open to people interested in the art of conjuring. Most 
of its members are amateur or semiprofessional magi- 
cians, but many well-known conjurers and illusionists 
belong to the club. The club's motto, /ndocilis Privata 
Loqui, means ‘Not apt to disclose secrets.” 

The Magic Circle holds regular magical evenings, 
open to the public, at its clubroom in London. Members 
hold weekly meetings at the club where they try out 
new tricks and organize lectures on magic. 

The club itself has many special features to baffle visi- 
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tors, including a magic mirror and a trick staircase. The 
library has an extensive collection of books and docu- 
ments on the history of magic, as well as the latest publi- 
cations on the art of magic. The museum houses many 
examples of the apparatus used by magicians in the 
past. 

The Magic Circle was founded in 1905 and has a 
worldwide membership of about 1,500 people. Men and 
women over the age of 18 may apply for membership. 
Membership of the Inner Magic Circle is the club's 
highest honour. 

Magician is an entertainer who performs tricks that 
seem impossible. Magicians pluck banknotes out of the 
air and change one orange into three. They read peo- 
ple's thoughts and produce bowls of goldfish from a 
scarf. They even make people disappear. 

Many people think a magicians hands move so 
quickly that the audience cannot follow the actions and 
see how tricks are performed. But the hand is not 
quicker than the eye. Most magicians avoid rapid hand 
movements because they know such motions confuse 
people and weaken the effect of the trick. 

Magicians base their tricks upon a variety of tech- 
niques from science and the arts that they cleverly use 
to deceive the mind and eye. The magician creates a 
drama designed to create the illusion that impossible 
things are happening. Creating this illusion involves act- 
ing ability, skilful physical movements, and the basic 
principles of such fields as chemistry, optics, psychol- 
ogy, and physics. Magicians use carefully planned ac- 
tions and words to distract the audience by centring its 
attention on the wrong place at the right time. In addi- 
tion, the spectators do not know that a magician uses 
various secret devices. 

Professional magicians perform on television, in thea- 
tres, comedy clubs, night clubs, and restaurants. They 
frequently appear at trade shows, banquets, business 
sales meetings, and conventions. Many young people 
find magic a fascinating hobby, and some enjoy doing 
tricks at birthday parties and other gatherings. Young 


A magician does things that 
seem impossible. In this pic- 
ture, the famous Canadian 
magician Doug Henning sus- 
pends his assistant in the air, 
apparently with only a sword 
for support. This effect is 
called suspension. A trick in 
which a person seems to float 
in the air with no apparent 
means of support is called 
levitation. 
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The “fantastic suitcase” was an amazing illusion developed by 
Robert-Houdin, a famous French magician of the 1800's. Robert- 

Houdin pulled birds, cages, hats, and pans from a thin suitcase. 

He ended the trick by lifting out his young son. 


magicians can gain poise and self-confidence by per- 
forming before an audience. They also may develop 
mental alertness and skill in using their hands. 


Kinds of magic 


Magic includes a number of types of tricks. The most 
common kinds of magic are (1) sleight of hand, (2) close- 
up magic, (3) illusions, (4) escape magic, and (5) mentalist 
magic. 

Sleight of hand, also called conjuring, legerdemain, 
and prestidigitation, requires especially skilful hand 
movements. The oldest known sleight-of-hand routine, 


Harry Houdini, an American magician, specialized in escaping 
from apparently impossible predicaments. In the water torture 
trick, above, Houdini freed himself from a box filled with water. 


which was performed in ancient Egypt and remains 
popular today, involves several small balls. The magician 
makes the balls appear, disappear, or change size while ` 
they are hidden under inverted cups or dishes. Gali Gali, 
a modern Egyptian magician, ended the trick by chang- 
ing the balls into baby chicks. Paul Rosini, an American 
magician, turned the cups the right way up and then 
poured out wine. 

Many varieties of sleight-of-hand tricks can be per- 
formed with a pack of cards. Cardini, a British magician, 
produced fans of cards at his fingertips. Then he made 
lighted cigarettes appear, followed by cigars and a pipe, 
Other magicians have used doves, handkerchiefs, clocks 
and watches, jewels, and lighted electric bulbs. 

Close-up magic is performed with spectators close 
to the performer, sometimes surrounding the magician 
or at a table only a short distance away. In close-up 
magic, magicians work with cards, coins, sponges, and 
other small objects. For example, every time the Ameri- 
can magician Albert Goshman lifted a saltshaker, a silver 
coin appeared beneath it. Johnny Paul, another Ameri- 
can magician, borrowed a banknote from a spectator 
and put it at one end of the table. Then he made the 
money move across the table into his hand. 

Illusions. Magicians called i//usionists perform large- 
scale tricks with the aid of human assistants, animals, 
and elaborate equipment. One of the most famous illu- 
sions is sawing a woman in half. In 1921, the British ma- 
gician Horace Goldin placed his assistant in a wooden 
box with her head, hands, and feet extending out 
through holes. He then sawed through the box without 
harming the assistant. Harry Blackstone, Jr., a modern 
American illusionist, performs the same illusion by plac- 
ing a young lady on a thin table without any covering. 
He then saws through her with a huge electric circular 
saw. Although a board placed beneath her is cleanly cut 
in half, the lady is unharmed. 

The first great modern illusionist was Robert-Houdin, 
a French magician who performed in the mid-1800s. 
Robert-Houdin became known as the father of modern 
magic because he contributed so many new tricks. For 
example, he suspended his young son in the air horizon- 
tally, with the boy's arm resting on the top of an upright 
pole. Later, Adelaide Herrmann, a British illusionist, also 
performed this trick. 

Escape magic. Some magicians specialize in making 
apparently impossible escapes from various predica- 
ments. The most famous escape performer was Harry 
Houdini, an American, who freed himself from police 
handcuffs and locked jail cells. He also let himself be 
handcuffed and placed in a crate that was nailed shut 
and lowered into a river. Houdini escaped in a few sec- 
onds. See Houdini, Harry. 

Mentalist magic. Some magicians, called mentalists, 
perform mind-reading tricks and predict future events. 
Mentalists call out the names of strangers in an audi- 
ence and duplicate designs drawn ona piece of paper 
by spectators and then sealed in envelopes. They also 
write the correct total of numbers selected later by vol- 
unteers. 


Becoming a magician 


People enjoy magic because of its mystery. If they 
know how a trick is done, it loses its appeal—and so ma- 
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One ball changes into two in this sleight-of-hand trick. The magician uses a rubber ball anda 
metal shell that fits over it, as shown in the first photo above. The spectators believe they see one 
actual ball. The next two photos show the magician secretly separating the shell from the ball. The 
magician then displays the shell and the ball as if they were really two balls. 


gicians seldom reveal the secrets of their tricks, But 
basic methods can be learned from books on magic. 
Some of these books can be obtained from bookshops 
or public libraries. Others are sold by shops that special- 
ize in equipment for magicians. 
Maginot Line is a fortified line of defence along the 
eastern border of France. It was constructed after World 
War | (1914-1918). Forts stand aboveground, flanked by 
pillboxes and barbed-wire entanglements. Underground 
chambers provide space for communications systems, 
hospitals, storerooms, garages, and living quarters for 
officers and men. In May 1940, the Germans invaded 
France through Belgium, passing north of the Maginot 
Line. In three weeks, they swept past and then behind 
the line, and captured it from the rear. The line was 
overhauled in the 1950 for possible use in case of 
atomic war. See also Siegfried Line. 
Magma. See Igneous rock; Rock (Igneous rock); Vol- 
cano (How a volcano is formed; illustration). 
Magna Carta is a document that marked a decisive 
step forward in the development of constitutional gov- 
ernment in England, In later centuries, much of the rest 
of the world also benefited from it, because many other 
democratic countries followed English law in creating 
their own governments, 

The Latin words Magna Carta mean Great Charter. In 


the charter, King John was forced to grant many rights 
to the English aristocracy. The ordinary Englishman 
gained little. English barons forced the king to approve 
the charter in June, 1215. The historic action took place 
at Runnymede, a meadow alongside the River Thames 
southwest of London. A monument now stands there. 

It is an error to say that Magna Carta guaranteed indi- 
vidual liberties to all people. In later centuries, it be- 
came a model for those who demanded democratic 
government and individual rights for all. In its own time, 
however, the greatest value of Magna Carta was that it 
placed the king under the law, and decisively checked 
royal power. 

Reasons for the charter. Normans from northern 
France conquered England in A.D. 1066. Able kings then 
ruled the country for more than a hundred years, They 
respected feudal law and tried to govern justly. But 
there was no real control over the kings’ power. When 
John became king in 1199, he abused his power. He de- 
manded more military service from the feudal class than 
did the kings before him. He sold royal positions to the 
highest bidders. He increased taxes without obtaining 
the consent of the barons, which was contrary to feudal 
custom. John’s courts decided cases according to his 
wishes, not according to the law. People who lost cases 
had to pay crushing penalties. 


Magna Carta is a royal char- 
ter which granted rights to 
the English aristocracy. It was 
approved by King John in 
1215. 
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In 1213, a group of barons and church leaders met at 
St. Albans, near London. They called for a halt to the 
king's injustices, and drew up a list of rights they wanted 
John to grant them. Twice King John refused to grant 
these rights. After the second time, the barons raised an 
army to force the king to meet their demands. John saw 
that he could not defeat the army, and so he agreed to 
the articles on June 15, 1215. Four days later, the articles 
were engrossed (written out in legal form) as a royal 
charter. Copies of the charter were distributed through- 
out the kingdom. 

Promises in the charter. Magna Carta contained 63 
articles, most of which pledged the king to uphold feu- 
dal law. These articles chiefly benefited the barons and 
other members of the feudal class. Some granted the 
church freedom from royal interference. A few articles 
guaranteed the rights of the rising middle class in the 
towns. Ordinary freemen and peasants were hardly 
mentioned in the charter, even though they made up by 
far the biggest part of England's population. 

Some articles that in 1215 applied only to the feudal 
class later became important to all the people. For exam- 
ple, the charter stated that the king must seek the advice 
and consent of the barons in all matters important to the 
kingdom. It also said that no special taxes could be 
raised without the consent of the barons. Later, such ar- 
ticles were used to support the argument that no law 
should be made or tax raised without the consent of 
England's Parliament (the lawmaking body that repre- 
sents all the people). 

Still other articles became foundations for modern 
justice. One article says that no freeman shall be impris- 
oned, deprived of property, sent out of the country, or 
destroyed, except by the lawful judgment of his peers 
(equals) or by the law of the land. The idea of due pro- 
cess of law, including trial by jury, developed from this 
article. In John’s time, however, there was no such thing 
as trial by jury in criminal cases. 

The charter contained several articles designed to 
make the king keep his promises. A council of barons 
was formed to make certain that John did so. If John vio- 
lated the charter and ignored the warnings of the coun- 
cil, it had the right to raise an army and force him to live 
by the charter’s provisions. 

The charter after 1215. Magna Carta did not end the 
struggle between John and the barons. Neither side in- 
tended to abide by the charter completely. War broke 
out immediately, and John died in the midst of it in 1216. 
But in the years that followed, other English kings 
agreed to the terms of the charter. It came to be recog- 
nized as part of the fundamental law of England. 

Magna Carta was largely forgotten during the 1500s. 
But members of Parliament brought it to life again dur- 
ing the 1600's. They used it to rally support in their 
struggle against the despotic rule of the Stuart kings. 
Members of Parliament came to view the charter as a 
constitutional check on royal power. They cited it as a 
legal support for the argument that there could be no 
laws or taxation without the consent of Parliament. 
These members of Parliament used the charter to de- 
mand guarantees of trial by jury, safeguards against un- 
fair imprisonment, and other rights. 

In the 1700, Sir William Blackstone, a famous lawyer, 
set down these ideals as legal rights of the people in his 


famous Commentaries on the Laws of England (see 
Blackstone, Sir William). 

Four originals of the 1215 charter remain in England, 
Two are in the British Library in London, one in Salis- 
bury Cathedral, and one in Lincoln Cathedral. The one in 
Lincoln Cathedral is considered to be in the best condi- 
tion. For many years, the document was commonly 
known as Magna Charta. But in 1946, the British govern- 
ment officially adopted the Latin spelling, Magna Carta, 

See also Feudalism; John (king). 

Magnesia, also called magnesium oxide (chemical for- 
mula, MgO), is a white, tasteless, earthy substance. It is 
used as an antacid and a mild cathartic (medicine to 
cleanse the bowels), It is an alkali that does not release 
carbon dioxide. This property makes it a good antidote 
against poisoning by acids where an accumulation of 
gas might rupture the stomach. Manufacturers use mag- 
nesia in refining metals from their ores, in making cruci- 
bles and insulating material, and in making special ce- 
ments. Milk of magnesia is a mixture of water and 
magnesia. Doctors prescribe it as an antacid and a laxa- 
tive. They also use magnesia medically as a dusting 
powder, Manufacturers make large quantities of magne- 
sia from magnesium chloride. 

Magnesium is a chemical element with the symbol 
Mg. It is a silver-white metal best known for its light- 
ness. Magnesium is the lightest metal that is strong 
enough for use in construction. It weighs only about 
two-thirds as much as aluminium, another widely used 
light metal. Magnesium was discovered in 1808 by the 
English chemist Sir Humphry Davy. 

Magnesium is a fairly abundant metallic element. 
However, pure magnesium does not occur in nature. 
Various minerals contain magnesium compounds. A few 
of these compounds, primarily magnesium chloride and 
magnesium sulphate, occur in dissolved form in sea- 
water and in some pools of underground water. Sea- 
water contains 0.13 per cent magnesium and provides a 
practically unlimited source of the metal. Magnesium 
occurs in the minerals magnesite, brucite, and dolomite, 
as well as in amphibole asbestos, olivine, serpentine, 
talc, and in certain of the other silicate minerals (see Sili- 
cate). 

Magnesium plays a vital role in the life processes of 
plants and animals. Chlorophyll, which green plants use 
in photosynthesis, contains magnesium. Plants produce 
carbohydrates, a class of foods essential to living things, 
by means of photosynthesis. Magnesium also takes part 
in the duplication of substances called DNA and RNA, 
which have a key partin determining the heredity of all 
organisms (see Heredity [The chemical basis of hered- 
ity). Magnesium also activates many of the enzymes that 
speed up chemical reactions that occur in the human 
body (see Trace elements), 

Uses. Magnesium and its alloys are used in manufac- 
turing many kinds of products, Their light weight makes 
them especially suitable for aircraft and car parts and for 
various kinds of tools and equipment. Most magnesium 
alloys contain aluminium and zinc. These materials make 
magnesium alloys stronger and easier to shape. Some 
magnesium alloys may also contain small amounts of 
such elements as manganese, thorium, and zirconium 
that provide other properties. 

Magnesium is used for a variety of nonstructural pur- 


poses because it is extremely active chemically. For ex- 
ample, pieces of magnesium are placed next to buried 
steel pipelines and water tanks. If magnesium were not 
present, oxygen and other chemicals in the earth would 
corrode the steel. Instead, the magnesium reacts with 
the chemicals and thus protects the steel. The pieces of 
magnesium are replaced periodically instead of replac- 
ing or repairing the steel. Protective strips of magne- 
sium are also attached to the hulls of ships. 

Steel manufacturers add magnesium to steel to re- 
move sulphur and other impurities. In addition, magne- 
sium is used in fireworks and flares because it burns 
with a brilliant white light. It also produces intense heat 
when it burns, making it useful for incendiary bombs. 

Magnesium combines with other elements to form 
many useful compounds. These compounds include 
two commonly used medicines—milk of magnesia and 
Epsom salts (see Magnesia). Magnesium oxide resists 
heat and is used to line special types of furnaces. Also, 
magnesium oxide forms on the surface of magnesium 
metal and prevents it from corroding readily at low tem- 
peratures. If it were not for this protective layer, magne- 
sium would not be suitable for use as a structural mate- 
rial. Other magnesium compounds are used in tanning 
leather; in dyeing textiles; and in making cement, ferti- 
lizer, and insulating materials. 

Properties. Magnesium’s chemical symbol is Mg. 
The metal belongs to the group of elements called a/ka- 
line earth metals (see Element, Chemical [Periodic table 
of the elements). It has a density of 1.738 grams per 
cubic centimetre at 20°C. Its atomic weight is 24.305, 
and its atomic number is 12. Magnesium melts at 650 °C 
and boils at 1110° 10°C. 

Magnesium never occurs in nature as a pure metal 
because it is so active chemically. It readily combines 
with most acids and with many nonmetals, including ni- 
trogen. When heated with the salts or oxides of many 
metals, magnesium replaces the other metal. This type 
of process is called reduction. 

How magnesium is obtained. Much of the magne- 
sium used is recovered from seawater by the Dow pro- 
cess, In this process, lime obtained from the rock dolo- 
mite is mixed with seawater, which contains magnesium 
chloride. The lime and the magnesium chloride react to 
form magnesium hydroxide and calcium chloride. The 
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magnesium hydroxide separates from the rest of the 
mixture. It is filtered out and mixed with hydrochloric 
acid, forming magnesium chloride and water. The water 
evaporates, leaving highly concentrated magnesium 
chloride, which is melted by being heated to a tempera- 
ture above 710°C. Then an electric current is passed 
through the melted compound. This kind of process is 
called e/ectrolysis (see Electrolysis). The current 
changes the magnesium chloride into magnesium and 
chlorine gas. The molten magnesium is poured off and 
cast into forms that are called ingots. 

A less widely used method of refining magnesium is 
known as the ferrosilicon process or Pidgeon process. 
This method involves heating dolomite in a vacuum with 
an alloy consisting of silicon and iron. The magnesium 
vaporizes, and then it condenses as crystals. 

Magnet. See Magnetism. 

Magnetic amplifier, also called a saturable reactor, 
is a device used to control large amounts of electric 
power. It is used where currents are too large, or other 
conditions are too severe, for transistor or valve amplifi- 
ers. For example, magnetic amplifiers are often used to 
control the speed of large motors or the brightness of 
airport runway lights. 

A magnetic amplifier consists of two coils of wire—a 
main coil and a control coi/—wound around an iron 
core. An alternating current flows through the main coil 
and creates a changing magnetic field around the core. 
This changing field limits the amount of current that can 
flow. But if direct current is passed through the control 
coil, the core becomes saturated (completely magnet- 
ized). The saturation cancels the limiting effect of the 
changing field, and enables much more current to flow 
through the main coil. 

Magnetic compass. See Compass. 

Magnetic equator is an imaginary band that circles 
the earth near the geographic equator. The earth acts 
like a huge bar magnet whose poles lie close to the 
north and south geographic poles. The straight line be- 
tween the poles of this imaginary magnet is called the 
geomagnetic axis. The magnetic equator lies on a plane 
that is at right angles to the geomagnetic axis. 

An instrument called a dip need/e indicates the direc- 
tion of the earth's magnetic equator. A dip needle is a 
magnetized needle mounted on a horizontal pivot so 
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The magnetic equator is at 
right angles to the earth's 
geomagnetic axis, the straight 
line between the north and 
south magnetic poles. The 
earth’s magnetic field, shown 
by imaginary flux lines, is 
shaped as if the earth were a 
bar magnet. The arrows show 
how a compass needle that 
can swing up and down 
aligns itself with this field. 
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that it can swing up and down freely. At any point on the 
magnetic equator, the needle is horizontal. North of the 
magnetic equator, the north tip of the needle points 
downward. South of the magnetic equator, this tip 
points upward. 

Magnetic field. See Magnetism. 

Magnetic Island lies between the Great Barrier Reef 
and the coast of Queensland, Australia, about 10 kilome- 
tres northeast of Townsville. The island is a national park 
and has an area of 50 square kilometres. Much of the is- 
land is mountainous and heavily forested. But it has 
coastal villages that are popular as tourist resorts. Some 
islanders operate hotels and guest houses. Others grow 
and sell pineapples and pawpaws. 

Captain James Cook gave Magnetic Island its name 
because he thought the island had large deposits of iron 
ore that had affected his compass. But no other naviga- 
tor ever reported a similar problem. 

See also Great Barrier Reef. 

Magnetic levitation train, also called maglev train, 
is a vehicle that uses magnetic forces to travel at high 
speeds. Maglev trains float above a fixed track called a 
guideway, but do not touch it. The train's speed is not 
limited by the friction or vibration that contact with a 
track would cause. Maglev trains are expected to travel 
more than 480 kilometres per hour. But only low-speed 
maglev trains are in commercial use today. 

Maglev trains have several advantages over other 
high-speed trains, They can reach higher speeds and 
operate more quietly. In addition, their guideways need 
little maintenance. Maglev trains also use electricity for 
power and so produce little pollution themselves. 

There are two kinds of maglev technology—electro- 
dynamic and electromagnetic. Electrodynamic maglev 
uses magnetic repulsion (pushing away). Electromag- 
netic maglev uses magnetic attraction. 

Electrodynamic maglev was invented in the early 
1960's by nuclear engineer James Powell and physicist 
Gordon Danby of the United States. Since then, Japa- 
nese researchers have developed full-size test models 
that can reach speeds of over 480 kilometres per hour. 
Electrodynamic maglev trains use superconducting 


An electromagnetic maglev train floats when magnets be- 
neath the track are attracted upward to iron rails. 


magnets—that is magnets that are cooled to extremely 
cold temperatures and so conduct electricity without re- 
sistance. The magnets are placed on the bottom of the 
train. As the train moves, the magnets induce (create) 
currents in wire coils or metal sheets that are set in the 
guideway. The opposing magnetic force between the 
magnets and the induced currents lifts the vehicle. The 
train runs on wheels until it gains enough speed to lift 
off the guideway. It travels about 10 centimetres above 
the guideway. 

Electromagnetic maglev was developed by a group 
of West German companies, beginning in the early 
1970's. The Germans have tested full-size trains that run 
as fast as 400 kilometres per hour. 

The underside of an electromagnetic maglev train 
carries electromagnets that ride beneath a T-shaped 
guideway. When current flows through the magnets, 
they are attracted upward to steel rails on the guideway. 
Currents flowing in wires in the steel rails create a shift- 
ing magnetic field that pushes the train forward. 

An electromagnetic maglev train that uses conven- 
tional magnets travels only about 1 centimetre above the 
track. To prevent the magnets from hitting the 
guideway, the lifting current must continually be ad- 
justed by a fast-acting control system. Scientists have de- 
signed an electromagnetic maglev train that would use 
superconducting magnets to lift the train about 5 centi- | 
metres above the track. 

Low-speed maglev trains now operate in Birming- 
ham, England, and Berlin, Germany. Researchers are de- 
veloping electromagnetic and electrodynamic maglev 
trains for high-speed intercity travel in Germany, Japan, 
the United States, and other countries. 

See also Linear electric motor. 

Magnetic pole. See Earth (The earth's magnetism); 
North Pole; South Pole. 

Magnetic resonance imaging (MRI) is a tech- | 
nique used in medicine for producing images of tissues 
inside the body. Doctors use these images to diagnose 
some diseases, disorders, and injuries. 

MRI is an important diagnostic tool because it en- 
ables doctors to identify abnormal tissue without open- 
ing the body through surgery. MRI does not expose the 
patient to radiation, unlike tests that use X rays. Also, | 
MRI lets doctors see through bones and organs. MRI is 
safe for most people. But MRI uses a powerful magnet 
and so cannot be used on people with metal implants, 
such as pacemakers or artificial joints. 

An MRI unit consists mainly of a large cylindrical 
magnet, devices for transmitting and receiving radio 
waves, and a computer. During the examination, the pa- 
tient lies inside the magnet, and a magnetic field is ap- 
plied to the patient's body. The magnetic field causes 
nuclei in some atoms inside the body to line up. Radio 
waves are then directed at the nuclei. If the frequency of 
the radio waves equals that of the atom, a resonance 
condition is produced. This condition enables the nuclei 
to absorb the energy of the radio waves. When the 
radio-wave stimulation stops, the nuclei return to their 
original state and emit energy in the form of weak radio 
signals. The strength and length of these signals—and 
therefore the kind of image produced—depend on vari- 
ous properties of the tissue. A computer translates the 
signals into highly detailed cross-sectional images. 


An MRI examination is supervised by a radiologist—a 
doctor trained in using images for medical diagnosis. 
The technique is most often used to study the head or 
spine. MRI is also used to examine the chest, abdomen, 
and joints, MRI has a high rate of success in detecting 
tumours, diseases of the circulatory system, abnormali- 
ties present since birth, and some types of injuries. 

MRI technology developed from a related technique 
called nuclear magnetic resonance spectroscopy (NMR 
spectroscopy). Chemists and other scientists use NMR 
spectroscopy to obtain detailed information about mo- 
lecular structure. 

Magnetic storm is a strong fluctuation in the earth's 
magnetic field. Such a storm is caused by high-energy 
Particles and intense radiation given off by the sun as a 
result of solar activity. The overall level of magnetic 
storm activity varies with the recurring 11-year so/ar ac- 
tivity cycle (see Sun [The sun's stormy activity). It also 
varies with the 27-day period of the sun’s rotation. 

Many magnetic storms are associated with coronal 
holes, which are regions of low density in the sun's co- 
rona. A continuous flow of charged particles from the 
sun called the so/ar wind emerges chiefly from the coro- 
nal holes. High-speed streams of the solar wind appear 
as the sun’s activity increases, When the rapidly moving 
Particles of these streams strike the earth’s magnetic 
field, some of the particles are trapped by the field. The 
interaction of these particles with the earth's magnetic 
field produces a magnetic storm. 

The solar wind is separated into large regions of ei- 
ther positive or negative magnetic polarity. A magnetic 
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Magnetic resonance imag- 
ing is used in medicine. The 
patient is placed inside a ma- 
chine that has a huge magnet. 
The magnetic field causes the 
nuclei of certain atoms inside 
the body to line up. The ma- 
chine then sends out a radio 
signal, which causes the nu- 
clei to change direction. The 
changes create signals that a 
computer translates to pro- 
duce detailed cross-sectional 
images on a video screen. 


storm occurs when a boundary between such regions 
of opposite polarity is swept past the earth by the sun's 
rotation. The passage of these boundaries is the solar 
phenomenon most closely linked to magnetic storms, 

Scientists believe many so/ar flares, which are erup- 
tions on the sun's surface, also cause magnetic storms. 
Such storms start abruptly, unlike those associated with 
the solar wind, which begin gradually. Solar flares emit 
high-energy electrons and protons as well as radiation 
in the form of gamma rays and X rays. The electrons and 
protons are trapped by the earth's magnetic field. The 
gamma rays and X rays affect the field by causing 
changes in the ionosphere and in the Van Allen belts, 
which are doughnut-shaped regions of charged parti- 
cles that surround the earth. 

Magnetic storms demonstrate how solar activity di- 
rectly affects the earth. They cause disturbances in the 
ionosphere, which interfere with short-wave radio re- 
ception. Scientists detect magnetic storms by means of 
such interference. In addition, abrupt changes in the 
earth's magnetic field resulting from magnetic storms 
can cause surges in power transmission lines, Magnetic 
storms are also accompanied by auroras. 

The increased magnetic field of the sun not only 
causes magnetic storms but also shields the earth from 
high-energy cosmic rays produced by exploding stars 
called supernovae. The decrease in these cosmic rays 
bombarding the earth is known as the Forbush effect. 

See also Aurora; Solar wind; Sunspots. 

Magnetic tape. See Tape recorder; Computer (The 
input equipment). 
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Magnetism causes a horseshoe magnet to attract paper clips, top left, and enables industrial 
magnets to lift heavy loads of scrap metal, top right. Magnets are also used in scientific devices. 
Physicists use magnets to boost atomic particles to high speeds in a particle accelerator, above. 


Magnetism 


Magnetism is the force that electric currents exert on 
other electric currents. Magnetism may be created by 
the motion of electrons in the atoms of certain materials, 
which are called magnets. Magnetic force may also be 
produced by ordinary electric current flowing through a 
coil of wire, called an electromagnet. The magnetic 
force may cause attraction or repulsion—that is, it may 
pull magnets together or push them apart. 

Magnets have many different shapes. The most com- 
mon are bars and thick discs, squares, or rectangles. A 
horseshoe magnet is a bar magnet bent into a U shape. 

Magnets have a wide variety of uses. Magnets stick to 
certain metals, which makes them useful as fasteners 
and latches. Electric tools, appliances, and trains require 


magnets to run because all electric motors basically 
consist of a rotating electrical conductor situated be- 
tween the poles of a stationary magnet. Huge magnets 
Move iron and steel scrap. Tiny magnets on audiotape 
and videotape store sound and images. Magnets in tele- 
phones, radios, and TV sets help change electrical im- 
pulses into sounds. Scientists use powerful magnets to. 
hold extremely hot gases in nuclear energy research. 

Some rocks, minerals, and meteorites are natural 
magnets. The earth itself is a giant magnet, and so are 
the sun and other stars and most of the planets. Some 
insects, birds, and fish have extremely small magnets in 
their bodies. Biologists think these magnets may help 
animals find their way when migrating. 


What magnets do 


Magnetic poles. A magnet with two poles, such as a 
bar magnet, is called a magnetic dipole. (The prefix di- 
means two.) If a bar magnet is hung by a string tied 
around its middle, it rotates until one end points north 
and the other end points south. The end that points 
north is called the north pole, and the south-pointing 
end is the south pole. In a disc or other flat magnet, the 
flat surfaces are the poles. If a magnet is broken or cut in 
half, each piece has a north and south magnetic pole. 

Attraction and repulsion. Magnetism causes unlike 
magnetic poles to attract each other but like poles to 
repel (push away from) each other. If the north pole of a 
magnet is brought near the south pole of another mag- 
net, the magnetic force pulls the magnets together. But 
two north poles or two south poles repel each other. If a 
bar magnet is suspended between the ends of a horse- 
shoe magnet, it will move so that its north pole faces 
away from the horseshoe magnets north pole. 

Magnetic fields. The region around a magnet where 
the force of magnetism can be felt is said to contain a 
magnetic field. A magnetic field is invisible. You can pic- 
ture the magnetic field of a bar magnet, however, if you 
place a piece of paper over the magnet and sprinkle 
iron filings on the paper. The filings bunch together 
near the poles and form a pattern around the magnet 
that corresponds to its magnetic field. A magnetic field 
can also be thought of as a set of imaginary lines called 
field lines, flux lines, or lines of force. We think of these 
lines going out from the north pole of a magnet, loop- 
ing around, and returning to the magnet at its south 
pole. The lines lie closest to each other near the poles, 
where the magnetic field is strongest. 

A magnetic field exerts a force on nearby magnets to 
make them align along its field lines. The needle of a 
magnetic compass, for example, is actually a slender bar 
magnet. It normally points north along one of the earth's 
magnetic field lines, But a strong bar magnet placed 
next to the compass will cause the needle to point along 
one of the bar magnet's field lines. 
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The strength of a magnetic field is measured in units 
called gauss or tesla. One tesla equals 10,000 gauss. The 
earth's magnetic field at its surface is about } gauss. The 
field near the poles of a small horseshoe magnet may be 
several hundred gauss. Fields of magnets used in indus- 
try may measure more than 20,000 gauss (2 tesla). 

Magnetization. A magnet attracts iron, steel, nickel, 
and certain other materials, The attracted materials then 
become magnets themselves in a process called mag- 
netization. A steel nail placed near a magnet, for exam- 
ple, becomes magnetized and can attract a second nail. 
Magnetization occurs because the magnet causes spin- 
ning particles called e/ectrons in the atoms of the nail to 
align along the magnet's field lines. The atoms with 
aligned electrons then act like tiny bar magnets. 


Kinds of magnets 


Most objects made of aluminium, concrete, copper, 
cotton, glass, gold, paper, plastic, rubber, silver, and 
wood are nonmagnetic materials. Magnets neither repel 
nor attract these substances, and magnetic fields pass 
through them without weakening. But other materials, 
called magnetic materials, become magnetized when 
exposed to a magnetic field. 

Temporary magnets are made of such materials as 
iron and nickel. These materials are known as soft mag- 
netic materials because they usually do not retain their 
magnetism outside a strong magnetic field. A magnet- 
ized iron nail, for example, loses its magnetism if it is re- 
moved from a magnetic field. 

Permanent magnets keep their magnetism after 
they have been magnetized. For this reason, they are 
known as hard magnetic materials, Many strong perma- 
nent magnets are a//oys (mixtures) of iron, nickel, or co- 
balt with other elements. These magnetic alloys include 
Alnico, a group of alloys usually containing a mixture of 
aluminium, nickel, cobalt, iron, and copper; and an alloy 
of cobalt and chromium called cobalt-chromium. Alloys 
containing metallic elements called rare-earth elements 
have produced some of the strongest permanent mag- 
nets, These alloys include samarium-cobalt, a mixture of 


A magnetic field can be 
shown as imaginary lines that 
flow out of the north pole and 
into the south pole of a mag- 
net. The magnetic field of a 
bar magnet, /eft, is strongest 
near the magnet's poles, 
where the lines lie closest to 
each other. 
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cobalt and the rare-earth element samarium; and a com- 
bination of boron, iron, and the rare-earth element neo- 
dymium. Another important group of magnetic alloys, 
called ferrites, consist of iron, oxygen, and other ele- 
ments. The best-known natural permanent magnet is a 
ferrite known as magnetite or /odestone (also spelled 
loadstone). 

Some soft magnetic materials can be made into weak 
permanent magnets. An iron needle for a compass, for 
example, can be permanently magnetized by stroking it 
in one direction with a magnet. 

Electromagnets are temporary magnets produced 
by electric currents. The simplest electromagnets con- 
sist of electric current flowing through a cylindrical coil 
of wire called a solenoid. One end of the solenoid be- 
comes the north pole of the electromagnet, while the 
other end becomes the south pole. The poles switch po- 
sition if the direction of the current is reversed. If the 
current is shut off, the solenoid loses its magnetism. 

Many electromagnets have a cylinder of soft mag- 
netic material, such as iron, within a coil of wire to 
strengthen the magnetic field the electromagnet pro- 
duces. 

The strength of an electromagnet depends on the 
number of windings in the coil and the strength of the 
electric current. More windings and stronger current 
produce more intense magnetic fields: Fields of about 
250,000 gauss (25 tesla) have been produced by passing 
extremely strong electric current through a coil made of 
copper plates. These magnets require cooling systems 
that pump water past the coils, however, to prevent the 
heat produced by the current from melting the copper 
plates. Some electromagnets, called superconducting 
magnets, use coils that conduct current with no loss of 
energy and, thus, do not heat up. The strongest electro- 
magnets, called hybrid magnets, consist of a water- 
cooled electromagnet within a superconducting mag- 
net. These devices can produce magnetic fields of about 
350,000 gauss (35 tesla). 


How magnetism works 


Magnetism and electricity are closely related. To- 
gether, they make a force called electromagnetism, one 
of the basic forces in the universe. A moving magnet 
near a coil of copper wire, for example, can induce (pro- 
duce) an electric current in the coil. Similarly, an electric 
current flowing through a wire creates a magnetic field 
around the wire. 

Magnetism in atoms. Atoms have a small, dense 
centre called a nucleus surrounded by one or more 
lighter, negatively charged electrons. Nuclei consist of 
protons, which have positive charges, and neutrons, 
which have no charge. Under most conditions, the 
atoms of each element contain an equal number of pro- 
tons and electrons, and so the atoms are electrically 
neutral. 

The relationship between magnetism and electricity 
also operates in the atom. The motion of negatively 
charged electrons around a nucleus makes an electric 
current, which produces a magnetic field. However, the 
effect of the electrons moving in one direction equals 
the effect of the electrons moving in the opposite direc- 
tion. As a result, the magnetic fields of the moving elec- 
trons cancel each other out, and the atom has no mag- 
netic field. 

In addition to circling the nucleus, an electron spins 
on its axis like a top. This motion also produces an elec- 
tric current and a magnetic field. But in most atoms, one 
electron spins in one direction for each electron that 
spins in the opposite direction. The magnetic fields 
caused by the spinning motion of the paired electrons 
cancel each other out. 

The orbiting motions of paired electrons change 
slightly when an atom is placed in a magnetic field. The 
magnetic fields of the electrons then no longer cancel 
each other out, and their motions produce a weak mag- 
netic field opposite to the external field. This effect is 
known as diamagnetism (opposite magnetism). The 


Flow of 
electric 
current 


The right-hand rule shows 
the direction of the magnetic 
field around a wire that car- 
ties an electric current. If the 
thumb of the right hand 
points along the flow of cur- 
rent in a straight wire, far left, 
the fingers curl around the 
wire in the direction of the 
field. If a wire carrying current 
is wound into a coil, the mag: 
netic field is strengthened. 
Such a coil is called a so/e- 
noid. The direction of the 
magnetic field surrounding à 
solenoid, /eft, can be found by 
wrapping the fingers aroun 
the coil in the direction of the 
current. The thumb then 
points to the solenoid’s north 
pole and shows the direction 
of the field. The right-hand 
rule is used when the current 
is thought of as a flow of post 
tive electric charges. 


Flow of 
electric 
current 


Magnetic field 


atoms making up most chemical compounds are held 
together by chemical links called bonds that consist of 
paired electrons. As a result, most compounds—includ- 
ing water, salt, and sugar—are diamagnetic. Diamag- 
netic materials are weakly repelled by magnets. 

In some atoms, including those of cobalt, iron, nickel, 
oxygen, and the rare-earth element gadolinium, the 
spins of some electrons are not paired. As a result, each 
atom has a magnetic field and acts like a tiny magnet. 
Such an atom is called an atomic dipole. These atoms, 
like other magnets, tend to align themselves parallel to 
the lines of an external magnetic field. This alignment is 
called paramagnetism (same magnetism) and causes the 
individual atoms to be weakly attracted to magnets. 

Magnetism of materials. In some paramagnetic ma- 
terials, the atomic dipoles arrange themselves in certain 
patterns in relation to each other, These arrangements 
include ferromagnetic, antiferromagnetic, and ferri- 
magnetic ordering. In ferromagnetic materials, such as 
iron, an atomic dipole points in the same direction as 
neighbouring dipoles. The ferromagnetic arrangement 
produces the most strongly magnetic substances. An 
atomic dipole in an antiferromagnetic material, how- 
ever, points opposite to its neighbours. Antiferromagne- 
tic materials are weakly magnetic. Ferrimagnetic order- 
ing occurs in materials with several kinds of atoms, 
including magnetite and ferrite alloys. These materials 
have more dipoles pointing in one direction than in the 
other and are strongly magnetic. 

Atomic dipoles of ferromagnetic and ferrimagnetic 
materials settle into an ordered arrangement when the 
material's temperature falls below its magnetic ordering 
temperature or Curie point. For antiferromagnetic mate- 
tials, this temperature is called the Née/ temperature. 
Iron, for example, has a magnetic ordering temperature 
of 770 °C; nickel, 358 °C; and cobalt, 1121 °C. Above this 
temperature, stronger atomic vibrations prevent the 
atomic dipoles from arranging themselves in relation to 
each other. As a result, the materials then show only the 
weak magnetic attraction of paramagnetism. 

In ferromagnetic and ferrimagnetic materials, the 
atomic dipoles usually align to form larger dipoles 
called magnetic domains. Domains combine the 
strength of the individual atomic dipoles. A piece of 
Magnetic material may contain many magnetic domains. 
The domains often point in different directions, how- 
ever, and tend to cancel each other out. 

Ferromagnetic or ferrimagnetic materials become 
magnetized when exposed to a strong magnetic field. 
The domains parallel to the field grow as more atomic 
dipoles line up with it. If the magnetic field is extremely 
strong, all the atomic dipoles may align and the entire 
Piece of material may become a single magnetic do- 
main. The domains of a hard magnetic material remain 
aligned when removed from a magnetic field. Thus, the 
material becomes a permanent magnet. Soft magnetic 
materials, however, become demagnetized when re- 
Moved from the field—that is, their original magnetic 
domains re-form and cancel each other out. 


The magnetism of astronomical bodies 


The magnetism of the earth. The earth is a giant 
Magnet with poles called the north magnetic pole and 
the south magnetic pole. These poles are near the geo- 
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graphic North and South poles, respectively. The north 
magnetic pole attracts the north pole of a compass nee- 
dle, so it is actually the south pole of the earth magnet. 
Similarly, the south magnetic pole is the north pole of 
the earth magnet because it repels the north pole of a 
compass needle. 

The magnetic field at the surface of the earth, known 
as the geomagnetic field, has a strength of about 4 
gauss. The earth's inner structure creates the geomag- 
netic field. The earth's crust is the outermost portion on 
which we live. A rocky mantle lies beneath the crust. 
Under the mantle is a dense core, which has a solid 
inner part and a liquid outer part. Scientists believe the 
motion of electric charges in the liquid outer core pro- 
duces the geomagnetic field. 

Scientists who study the lava of ancient volcanoes 
have found that the geomagnetic field periodically re- 
verses direction—that is, the earth's north and south 
magnetic poles switch places. Lava contains small parti- 
cles of hard magnetic material. When the lava was hot, 
these magnetic particles were paramagnetic and, thus, 
were only weakly influenced by the earth's magnetic 
field. But once the lava cooled below the magnetic or- 
dering temperature, the particles aligned themselves 
with the geomagnetic field like tiny compass needles. 
Thus, lava leaves a record of the geomagnetic field at 
the time when the lava cooled. 

The earth's magnetic field also extends into space be- 
yond the atmosphere. There, it is called the magne- 
tosphere. The magnetosphere interacts with a flow of 
charged particles from the sun called the so/ar wind. 
This interaction produces displays of light called auro- 
ras and a zone of charged particles around the earth 
known as the Van Allen belts. 

The magnetism of the sun. The sun has an overall 
magnetic field of about 1 to 2 gauss. But it also has 
stronger magnetic fields concentrated in relatively 
cooler areas of its surface called sunspots. These re- 
gions have magnetic fields of 250 to 5,000 gauss. Other 
solar features associated with strong magnetic fields in- 
clude bright bursts of light called flares and huge arches 
of gas known as prominences. 

The magnetism of other astronomical bodies. 
The moon has virtually no magnetic field because it 
does not have a liquid core. But moon rocks brought to 
the earth by astronauts show that the moon at one time 
had a stronger magnetic field. This evidence suggests 


Magnetic bacteria contain extremely small chains of magnetite 
particles. These particles cause the bacteria, shown greatly mag- 
nified above, to align with the field lines of a bar magnet. 
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A World Book science project 


magnetism 


Materials needed 


Experimenting with The purpose of this project is to demonstrate magnetic fields from permanent magnets and 
the magnetic effects of an electric current. The materials needed for this project are shown 
below. They can be purchased at most hardware or hobby stores. 


fall Shallow Two bar Iron filings 
dry cells cardboard box magnets 


3 metres of 
insulated wire 


Lf oe Bl] 


Bent steel bar, 
1'/2mm thick 


Other experiments include mapping the field when one of the magnets is turned to a differ- 
ent position or when several magnets are placed under the paper. You can also study the ef- 
fect of placing a steel coat hanger, coins, or other metal objects in contact with one or more 
magnets. 


Magnetism and electricity 


To map the field of a bar 
magnet, place the magnet 
under a sheet of white 
paper. Sprinkle iron fil- 
ings on the paper and tap 
the paper gently. The fil- 
ings will line up as shown. 
The field between two 
magnetic poles curves 
outward from the gap be- 
tween the poles if they are 
alike, /eft If opposite 
poles are used, the field 
extends across the gap 
from one pole to the 
other, right. 


To see the magnetic effects of electricity, wrap 
about 10 turns of wire around a small box, Place 
a compass inside the box and turn the box so 
that the compass needle lines up with the wire. 
Strip the insulation from the ends of the wire, 
and connect the wire to the terminals of a dry 
cell. Then observe how the compass needle 
moves. 


Experimenting with an electromagnet 


To experiment further, 
try switching the wires 
from one terminal to the 
other to see how the nee- 
dle changes direction. By 
switching the wires at the 
proper rate, you may be 
able to make the needle 
spin completely around. 
Try changing the number 
of turns of wire to see the 
effect this has on the com- 
pass. 


To make an electromagnet, wind two layers of 
wire around a flat iron bar that is bent into the 
shape shown here. Strip the insulation from the 
ends of the wire and connect the wire to two dry 
cells. When you hold the compass between the 
poles of the electromagnet, the needle will pick 
up iron objects when the current is on. 


Electromagnet experi- 
ments. Try mapping the 
field of your magnet. You 
can also change the num- 
ber of turns of wire and 
the number of dry cells to 
increase the lifting power 
of the magnet. The more 
turns of wire you add or 
the more dry cells you 
connect, the stronger 
your magnet will be. 


Magnetite, also called /odestone, is a natural magnet that at- 
tracts iron nails and certain other metals. It belongs to an impor- 
tant group of magnetic materials called ferrites. 


that it once probably had a liquid core. Mercury, Venus, 
and Mars all have weaker fields than the earth's. But Sat- 
urn, Jupiter, Neptune, and Uranus have relatively strong 
magnetic fields and magnetospheres. 

Some types of stars have magnetic fields much 
stronger than the sun's. These stars include white 
dwarfs, which can have magnetic fields of more than 1 
million gauss, A type of collapsed star called a neutron 
star can have a field as strong as 10 trillion gauss. 


Magnets in living things 


Scientists have discovered that many animals—includ- 
ing pigeons, honey bees, salmon, tuna, dolphins, and 
turtles—are able to detect the earth's magnetic field and 
may use it to help find their way. Scientists have found 
particles of magnetite in the body tissues of some of 
these animals. They suspect that the particles form part 
of a system that senses the geomagnetic field. 

Scientists have also found that some bacteria in water 
use the geomagnetic field to find their preferred habitat. 
Each of the bacteria, called magnetotactic bacteria, con- 
tains one or more chains of magnetite particles. The 
bacteria use the particles as tiny compass needles to 
guide them along geomagnetic field lines. 

Scientists use nuclear magnetic resonance, changes 
in the magnetic field of nuclei exposed to radio waves, 
to study the structure of living tissue. 


Related articles in World Book include: 
Compass Magnetic amplifier 
Cosmic rays Magnetic equator 
Earth (The earth's magnetism) Magnetic levitation train 
Electric generator Magnetic resonance imaging 
Electric motor Magnetic storm 


Electricity (Magnetism) Magneto 

Electromagnet Magnetohydrodynamics 
Electromagnetism Magnetometer 

Gauss Permalloy 

Hall effect Quantum electrodynamics 
Lenz's law Quantum mechanics 
Linear electric motor Sun (Solar magnetism) 
Lodestone Superconductivity 
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C. The magnetism of other astronomical bodies 
V. Magnets in living things 


Questions 


How do hard magnetic materials and soft magnetic materials 
differ? 

What do scientists think causes the earth's magnetic field? 

What is a magnetic dipole? 

How are atomic dipoles arranged in ferromagnetic materials? 

What is the right-hand rule? 

Why are ferromagnetic and ferrimagnetic materials useful in 
making permanent magnets? 

Magnetite. See Iron and steel (Kinds of iron ore); 

Lodestone; Mineral (picture). 

Magneto is an electric generator that provides spark 

ignition in some internal combustion engines. Magneto 

ignitions are used in lawn mowers and in some aircraft 

and motorcycles. A magneto operates on two basic 

principles: (1) The movement of a conductor in a mag- 

netic field produces an electric current in the conduc- 

tor, and (2) A sudden interruption of the flow of the cur- 

rent in the conductor can induce (generate) large 

voltages. 

A magneto consists of a magnet and a conductor 
made up of one or more coils of wire. The coils may ro- 
tate around the magnet, or the magnet may rotate inside 
the coils. The rotation induces an electric current in the 
coils. Electrical contacts (connections) touching the coils 
are then opened, interrupting the flow of current and 
generating a high voltage in the coils. This voltage pro- 
duces a spark that ignites fuel in the engine's combus- 
tion chamber. 

See also Electric generator; Ignition. 
Magnetohydrodynamics, often abbreviated MHD, 
is the study of the ways in which electric and magnetic 
fields interact with fluids that conduct electricity. These 
fluids include liquid metals and highly ionized gases 
called p/asmas. MHD has played a role in developing 
generators and propulsion systems that use conducting 
fluids. MHD also helps scientists understand electric 
and magnetic effects around the earth and on the sun. 
These effects include sunspots, magnetic storms in the 
earth's magnetic field, and auroras (northern and south- 
ern lights). 

The principles of MHD have many applications. They 
are used in MHD generators, which produce electricity 
from a high-speed stream of plasma. The plasma shoots 
through a duct in a magnetic field, where it generates 
current that is drawn off by electrodes. MHD generators 
provide a highly efficient power source, but they are still 
in the experimental stage. MHD propulsion systems use 
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electricity from a plasma or another conducting fluid to 
produce thrust. 

The principles of MHD are also important in design- 
ing experimental fusion reactors. The fuel used in fusion 
reactors consists of plasma that has been heated to 
many millions of degrees. But such extremely hot 
plasma would expand very quickly and hit the walls of a 
container. As a result, the plasma would be cooled and 
lose energy too quickly for a fusion reaction to take 
place. Many physicists are attempting to produce con- 
trolled fusion in superhot plasma with confinement 
achieved by externally imposed magnetic fields. See Nu- 
clear energy (Nuclear fusion). 

See also Alfvén, Hannes O. G.; Aurora; Magnetic 
storm; Plasma (in physics); Sunspot. 

Magnetometer is a device that measures the 
strength of a magnetic field. The simplest magnetome- 
ters can measure the magnetic field near an electric 
motor or the poles of a magnet. These magnetometers 
have a tiny coil of wire. When the coil is moved through 
the field, an electric voltage is produced in the coil. This 
voltage indicates the field's strength. 

Such magnetometers as optically pumped magne- 
tometers and superconducting gradiometers can meas- 
ure weaker magnetic fields. Aeroplanes tow optically 
pumped magnetometers through the air to measure the 
slight irregularities in the earth's magnetic field. These 
measurements help prospectors locate deposits of iron 
ore, petroleum, and other natural resources. Supercon- 
ducting gradiometers are becoming common in 
biomedical research. For example, they are used to 
measure magnetic fields from parts of the human body, 
such as the brain and heart. 

See also Petroleum (Geophysical studies); Plate tec- 
tonics (Evidence of plate movement). 
Magnetosphere. See Earth (The earth's magnetism). 
Magnifying glass is a lens which makes nearby ob- 
jects appear larger. Both sides of the lens are usually 
curved to form a double convex lens. The magnifying 
glass can give two kinds of images. A glass held close to 
a page in a book forms a virtual image. The light rays 
which produce this image diverge (spread out) as they 
pass through the lens and appear to originate on the 
same side of the lens as the page. The virtual image ap- 
pears upright and larger than the object. 

A real image is formed when light rays from an object 
pass through the lens and are focused on the other side. 
The real image appears inverted, or upside down. Its 


size depends on the distance of the object from the lens. 


The distance from the centre of the lens to the point 
where parallel light rays are focused is called the foca/ 
length. \f the object is more than twice the focal length 
away from the lens, the image will be smaller. If the ob- 
ject is less than twice the focal length away, the image 
will be larger. 

A magnifying glass held between a piece of paper 
and the sun can be used to start a fire. Heat from the 
many rays focusing at a common point (focus) on the 
paper will make the paper burn. 

See also Lens; Microscope. 

Magnitogorsk (pop. 443,000) is the principal steel 

centre of Russia. The city also makes mining machinery. 
It lies in the Ural Mountains, about 1,300 kilometres east 
of Moscow. For location, see Russia (political map). The 


city received its name from its rich deposits of magnet- 
ite, a type of iron ore. The city was founded in 1931. 
Magnitude is the scale used by astronomers to meas- 
ure the brightness of luminous objects in space. The 
brighter a star or planet, the lower its magnitude num- 
ber. The magnitude system is based on the work of the 
ancient Greek astronomer Hipparchus. About 125 B.C, 
Hipparchus classified the stars according to brightness, 
He called the brightest stars first magnitude; the next 
brightest, second magnitude; and so on down to the 
faintest stars. He called such stars sixth magnitude. 

Later astronomers found that first magnitude stars 
were about 100 times as bright as sixth magnitude stars, 
They adopted a system that made a star of any magni- 
tude about 24 times as bright as a star of the next 
brightest magnitude. This scale has been extended to 
zero and negative magnitudes because some stars and 
planets are brighter than first magnitude ones. For ex- 
ample, the sun has a magnitude of —27. 

The word magnitude generally refers to apparent 
magnitude, or the brightness of a star as seen from the 
earth. To compare actual brightness, astronomers use 
absolute magnitude, which shows how bright stars 
would appear if they all were the same distance—32.6 
light-years—from the earth. At that distance, the sun 
would be a fifth magnitude star. 

See also Sirius; Star (Measuring brightness). 
Magnolia is the name of a group of trees and shrubs 
which often have large, showy flowers. Magnolias grow 
in two separate areas of the world. Most of the 80 spe- 
cies grow in Asia. Some species grow in North and 
South America. 

Magnolias have simple, undivided leaves and single, 
large, red or orange seeds suspended by threads. The 
flowers of the magnolia come in a range of colours but 
most are white, cream, or rose. A few magnolia flowers 
are scented, 


The magnolia is a popular 
decorative tree. The southern 
magnolia, above, is noted for 
its large white, sweet- 
smelling blossoms, right. 


Summer and 
winter appearance 


Bark 


Flower 


The big-leaf magnolia has large flowers and leaves. 


Magnolias are often grown as ornamental plants. The 
southern or laurel magnolia has large, whitish flowers 
and large evergreen leaves. 

In Japan, wood from the Kobus magnolia is used to 
make matches, engravings, and kitchen utensils. In 
North America, wood from the cucumber tree or moun- 
tain magnolia is used to make furniture. 

Some magnolias also have medical uses. Juice from 
the bark of the Kobus magnolia is used to treat colds. 


Scientific classification. Magnolias belong to the magnolia 
family, Magnoliaceae. The southern magnolia is Magnolia 
grandiflora, the Kobus magnolia is M. kobus, and the cucumber 
tree is M. acuminata. 


Magpie is a name given to a number of different birds 
of the crow family that have long tails. The common 
magpie of Asia, Europe, and North America is black with 
white underparts and wing tips. It measures about 45 
centimetres long. The black feathers on its wings and 
tail are tinged with a shiny bronze-green colour. 
Common magpies travel in pairs or small groups. 
Sometimes they gather in large numbers at roosts or 
sources of food. Their bulky nests, built in a bush or 
tree, are covered by a loose canopy of thorny sticks. The 
common magpie often nests in towns and cities. After 
laying eggs, the female incubates the eggs and the male 
feeds her. The common magpie feeds on insects, birds’ 


The common magpie is related to the crow. Magpies take the 
eggs and nestlings of other birds. 
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eggs, young birds, and small mammals. It also scav- 
enges for food and will eat carrion (dead animals). 

Magpies are said to enter households and steal ob- 
jects. The Italian composer Rossini wrote an opera 
called The Thieving Magpie in 1807. 

The azure-winged magpie has light blue wings and a 
light blue tail. Its body is brownish-grey except for its 
head which is black. It lives in two separate areas of the 
world. In the West it lives in Spain and Portugal. In the 
East it lives in northern China, Mongolia, and Japan. 

Australian magpies belong to the shrike family. Aus- 
tralian magpies are black-and-white birds with bluish 
beaks. They measure 40 centimetres from head to tail. 
There are three species of Australian magpie. The black- 
backed magpie lives mainly in New South Wales and 
Queensland. The western magpie lives only in the south 
of Western Australia. The white-backed magpie lives 
mainly in Tasmania and South Australia. 


Scientific classification. The true magpies belong to the 
crow family, Corvidae. The common magpie is Pica pica, the 
azure-winged magpie is Cyanopica cyanus. Australian magpies 
belong to the shrike family, Cracticidae, and the genus Gym- 
norhina. The black-backed magpie is G. tibicen, the white- 
backed magpie is G.7. hypoleuca, and the western magpie is 
GT. dorsalis. 


Magpie goose is a long-legged, long-necked black- 
and-white duck found in northern Australia, New 
Guinea, and Tasmania. It also has a long, hooked bill and 
the feet have strong claws and partial webbing. Magpie 
geese live in large flocks. They nest on flood plains dur- 
ing the wet summer season. They are not closely related 
to true ducks, and are the only known waterfowl to feed 
their young. 

Scientific classification. The magpie goose belongs to the 
family Anatidae tribe Anseranatini. It is Anseranas semipalmata. 
Magritte, René (1898-1967), was a Belgian surrealist 
painter. Magritte painted in a precise, realistic style. But 
his pictures portray a strange dream world of solid ob- 
jects floating in the air, birds and human beings made of 
stone, or small objects enlarged to fill an entire room. 
Many of Magritte’s paintings include mysterious men 
wearing bowler hats. His painting Go/conda (1953) 
shows a pattern of these men suspended in air. 

Magritte was born in Lessines, near Ath, Belgium, and 
studied art in Brussels. His early works show the influ- 
ence of cubism. Magritte’s surrealist period began in 
1922 after he saw a reproduction of a painting by Italian 
artist Giorgio de Chirico (see Chirico, Giorgio de). 

See also Surrealism. 

Magsaysay, Ramón (1907-1957), was the third presi- 
dent of the Philippines (1953-1957). 

Magsaysay was born in Iba, Zambales, a western 
coastal province on the island of Luzon. His father was a 
carpentry teacher. Magsaysay was educated at a private 
college in Manila. He worked for a bus company until 
1941, when the Philippines became involved in World 
War Il. 

During the war, Magsaysay led Filipino guerrillas 
against the Japanese in Zambales. He was elected to the 
Philippine House of Representatives in 1949. In 1950, he 
became defence secretary. Magsaysay’s first task was to 
reform the army. He replaced aging officers with 
younger World War II veterans, many of whom were 
university graduates. 
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From 1945 to 1954, a Communist guerrilla movement 
knowń as the Hukbalahaps or Huks tried to overthrow 
the Philippine government. Magsaysay ended the revolt 
by armed attacks and awarding land to Huks who sur- 
rendered. Magsaysay’s success in defeating the Huks 
won him the admiration of his fellow countrymen, and 
led to his election as president in 1953. 

Magsaysay tried to keep his administration free from 
the corruption which had spoiled the record of the two 
previous presidents. He dismissed his executive secre- 
tary for having appointed a nephew-in-law to a minor 
position in the Philippines embassy. He cancelled a gov- 
ernment contract that his uncle had entered into before 
he assumed office. He also stopped his younger brother 
from becoming a senatorial candidate in his party. 

Magsaysay earned great popularity among the ordi- 
nary people of the Philippines because he toured the is- 
land and listened to the complaints of the local resi- 
dents. He solved their problems whenever he could. 

Magsaysay died in an aeroplane crash near Cebu City 
on March 17, 1957, while on his way to Manila. 
Maguey is the name 
given to several kinds of 
agave plants which grow in 
Mexico. The name is usu- 
ally used for the pu/que 
agave. Mexicans often 
drink the juice of this plant. 
They use it to make pu/que 
(a fermented drink) and te- 
quila (a distilled liquor). 
The plant's leaves are 
green with grey spines, 
and may grow 3 metres 
long and 30 centimetres 
wide. The greenish flowers. 
grow on stalks 6 metres 
high. People often eat parts of the stems and flowers. 

See also Century plant. 

Scientific classification. The maguey is in the agave family, 
Agavaceae. The pulque agave is Agave atrovirens. 

Magyars are a group of about 15 million people who 
are usually called Hungarians. They are traditionally con- 
sidered to be descendants of the early Magyars, a peo- 
ple who founded Hungary in the late 800's. More than 10 
million Magyars live in Hungary today, and they make 
up about 95 per cent of the nation’s population. About 
3} million Magyars inhabit neighbouring countries, and 
about 14 million live in other Western nations, The 
Magyar language belongs to the Finno-Ugric group of 
languages, which also includes Estonian and Finnish. 

See also Hungary (People; History). 

Mah-jongg, also spelled mah jongg or mah-jong, is a 
Chinese game that developed in the 1800s. It is believed 
to be based on games played in China since about 500 
B.C. 

Mah-jongg is similar to the card game rummy. How- 
ever, instead of cards, it is played with small, rectangu- 
lar tiles engraved with Chinese drawings and symbols. 
There are 136 standard tiles, consisting of winds, drag- 
ons, and three kinds of suits—dots, craks, and bams. 
Suits are numbered from 1 to 9. There are four identical 

tiles of every kind. Most sets also have eight bonus tiles 
that represent flowers and seasons. 
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A mab-jongg set has four of each of the wind, dragon, dot, 
crak, and bam tiles. Some sets include flower and season tiles. 


Two to six people can play mah-jongg, but the game 
is best suited to four players. Rules vary. In general, 
players try to collect sets of three or four identical tiles 
or sequences within a suit by drawing from a pile of 
tiles, discarding tiles, and, in some versions of the game 
exchanging tiles with other players. Players can also try 
to form winning combinations that are worth different 
numbers of points. Usually, each player begins the 
game with chips equaling 1,000 points. Losers give 
chips to the winner equal to the value of the winning 
hand. 

Mahabharata is one of the two great epic poems of 
India. The other is the Ramayana. The Mahabharata is 
the longest poem in the world, made up of 220,000 lines 
divided into 18 sections. It was written in Sanskrit, the 
ancient sacred language of India, but it has been trans 
lated into many modern Indian languages because the — 
story it tells is popular throughout India. Versions of the 
story of the poem have been shown on television bol 
in India and in many other countries. 

The word Mahabharata means Great King Bharata. 
The poem tells of the rivalries, disputes, and battles be- 
tween the Kauravas and the Pandavas, two branches 
the Bharata dynasty. The father of the Kauravas was 
called Dhritarashtra. Because he was blind he could not 


Krishna, a hero of the Mahabharata and an incarnation of 
Vishnu, is portrayed with his mistress, Radha, in this Indian min- 
iature painting of the Mughal period. 


become king. His brother Pandu, father of the Pandavas, 
came to the throne instead. Pandu later renounced his 
crown to become a religious hermit. Afterward, Dhri- 
tarashtra eventually became king. The sons of Dhri- 
tarashtra, the Kauravas, and their cousins, the five sons 
of Pandu, grew up together. But there was always great 
rivalry between the two families. This rivalry turned into 
deep resentment when it came to a question of who 
should inherit the kingdom. 

After a bitter quarrel, the Pandavas were exiled. The 
poem goes on to describe their many adventures, in- 
cluding a stay at the court of King Drupada. There, each 
of the brothers married his daughter, Draupadi. During 
their exile, the Pandavas met Krishna. They later recog- 
nized Krishna as an incarnation of the god Vishnu, 
whose power and advice strengthened the Pandavas in 
their subsequent battles against the Kauravas. 

When the Pandavas returned from exile, they shared 
the kingdom with the Kauravas, but it was an uneasy 
peace. The eldest Pandava brother, Yudhishtira, played 
dice with a Kaurava called Duryodhana. Duryodhana 
was helped by his uncle Shakuni and always used 
loaded dice. As a result, Yudhishtira lost everything, in- 
cluding his wife Draupadi, and the Pandavas were once 
more forced into exile. Their ordeal lasted until the great 
battle of Kurukshetra, which was probably fought be- 
tween 850 and 650 B.C. near India’s modern capital, 
Delhi. All the Kaurava princes died in this battle, and 
Yudhishtira became king. He continued to reign until he 
felt that he had completed his life's work. Then he re- 
nounced the throne and set out for heaven with the 
other Pandavas and their wife, Draupadi. With them also 
went a dog which represented Dharma, the god of duty 
and moral law. After more adventures, the Pandavas 
were finally united in heaven. 

This story, which forms the main theme of the Mahab- 
harata, makes up only about a quarter of the poem. The 
Mahabharata contains many other popular stories, in- 
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cluding the tales of Nala and Damayanti, Savitri and 
Satyawan, Rama, and Shakuntala. The battle of Kuruk- 
shetra offers an opportunity to discuss military strategy. 
But the underlying theme of the Mahabharata concerns 
moral duty and right conduct. The long and complex 
dispute that divides the royal family of Bharata affords 
an opportunity to explain the duties and conduct ex- 
pected of a king. It also shows the ideals of behaviour 
for subjects, soldiers, religious hermits, and people suf- 
fering misfortune. 

The ancient scholar Vyasa is traditionally regarded as 
the author of the Mahabharata, but he is more likely to 
have been its compiler. The epic seems to be a collec- 
tion of writings by several authors who lived at various 
times. The oldest parts are probably about 2,500 years 
old, while others can be traced to as late as A.D. 500. The 
importance of Krishna as the main god of this epic de- 
veloped in Hindu thought between 200 B.C. and A.D. 
200. As a result, the Mahabharata can be used to trace 
the spread and development of Vaishnavite (related to 
Vishnu) thought in Hinduism. 

The god Vishnu became a very personal deity for his 
worshippers through his appearance as Krishna, the ad- 
viser and friend of Prince Arjuna in the Mahabharata. 
About 1,300 greatly varying manuscripts of the Mahab- 
harata survive today. All of them show the poem in its 
later form because the earliest of them goes back only 
to the 1400s, 

The most famous addition to the Mahabharata is the 
Bhagavad-Gita. \t occurs in the sixth book and is now the 
most widely recognized of Hinduism’s sacred texts. The 
Bhagavad-Gita tells how Arjuna, the third of the Pandava 
princes, has misgivings about whether he should be 


Arjuna defeated Karna in battle by shooting his head off with 
an arrow. This event from the Mahabharata is elaborately illus- 
trated in the Mughal painting, above, of the 1760s. 
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fighting his cousins, the Kauravas. Krishna, speaking 
with the authority of the god Vishnu, persuades him that 
his action is just, and then Arjuna’s military skill be- 
comes a deciding factor in the ensuing Pandava victory. 
The teachings of the Bhagavad-Gita are fundamental to 
modern Hinduism. 

A well known later edition to the Mahabharata is the 
Harivamsha. \t describes the creation of the world and 
gives the genealogy of Vishnu. It also tells of the boy- 
hood adventures of Krishna, as the incarnation (embodi- 
ment) of Vishnu. The Harivamsha ends gloomily with the 
degradation of humanity because of the way mankind 
corrupts and pollutes the world. Like the main part of 
the Mahabharata, the Harivamsha is a collection of writ- 
ings by several authors. The main story of the Mahab- 
harata, as well as the many legends that stem from it, 
provide fruitful sources for Indian drama, art, sculpture, 
poetry, and prose. The poem has contributed in many 
ways to the richness of Hindu culture and belief. 
Maharaja Lela ( ? -1877) was a Malay chief who or- 
ganized the assassination of the first British resident 
(government representative) appointed to the state of 
Perak in Malaya. 

In 1874, Perak chiefs bowed to British pressure and 
accepted Raja Abdullah as sultan of Perak. A British resi- 
dent, J. W. W. Birch, was appointed to advise the sultan. 
Birch, who knew hardly any Malay and cared little for 
the feelings of the chiefs, began to curb their powers. 
As a result, the chiefs under Sultan Abdullah plotted to 
kill the resident. One of them, Maharaja Lela, volun- 
teered to have him stabbed. 

Birch ignored warnings and on Nov. 1, 1875, moored 
his boat close to Maharaja Lela’s village. As he was tak- 
ing a bath in the bathhouse alongside his boat, Maha- 
raja Lela's men stabbed him to death. 

Maharashtra is a state on the northern part of India’s 
western coast. Its main centre is Bombay, the commer- 
cial capital of India. Maharashtra is mainly agricultural 
with a well developed industrial sector, 


People and government 


People. Maharashtra is home to many ethnic groups, 
The Bhil, the Gond, the Gowari, the Korku, and the Warli 
tribal groups living in the Satpura and Sahyadri ranges 
in the north are the aboriginal inhabitants of the region. 
The Kunbi Marathas are probably the descendants of 
immigrants from the north in the A.D. 100s. 

Parsees arrived in the region in the 1000s, having mi- 
grated from Persia. Bombay has the largest concentra- 
tion of Parsees in the country (see Parsees). 

About 90 per cent of the population speak Marathi, 
the regional language. Other languages include English 
(particularly in Bombay), Gujarati, Hindi, Telugu, Kan- 


Facts in brief about Maharashtra 


Population: 7997 census—78,706,719. 

Area: 307,690 km? 

Capital: Bombay, 

Largest cities: Bombay, Pune, Nagpur. 

Chief products: Agricu/ture—cotton, fruit, millet, oilseeds, rice, 
sugar cane, tobacco and wheat. Manufacturing—chemicals, 
electrical and electronic equipment, machine tools, pharma- 
ceuticals, textiles. Mining—coal, oil. 


Maharashtra is a state of central India with a western coastline, 
Its capital, Bombay, is India’s largest city. 


nada, Urdu, Bengali, and Malalayalam. There is also a 
large number of dialects, including Konkani on the west 
coast, and Gondi in the northern regions. 

Hinduism is the most popular religion, with Islam and 
Buddhism as the main minority religions. Most Parsees 
and Christians live in the cities. The Parsees are highly 
influential in the business community. There are also 
many Sikhs in the state (see Sikhism). 

Maharashtra has many festivals throughout the year, 
the majority of them are Hindu. They include the Ranga 
panchami Dassera (the day on which the Marathas usu- 
ally began their military campaigns), and Holi (which 
marks the beginning of spring). Janmashtami, in July and 
August, celebrates the birth of Lord Krishna. Men and 
boys form human pyramids to break pots of curds that 
have been hung from high places. On Ganesh Chaturthi! 
in Bombay in August and September, massive figures of 
the elephant god Ganesh are immersed in the sea. The 
Muslim festival Edd is celebrated after Ramzan (Rama- 


The festival of the elephant god Ganesh is an important oe 
ebration for Hindus in Maharashtra. 


Bombay is India's main industrial centre. Its factories include 
the steelmaking plant above. 


dan) the month of fasting. Baqreed is a festival of sacri- 
fice and Mohurram commemorates the martyrs of Islam. 

Government. Maharashtra has a governor as its 
head. The chief minister and council of ministers are 
elected from the state legislature and are responsible 
for shaping and carrying out policy. The chief minister is 
the leader of the largest party in the state parliament. 
The legislature has two houses: the Vidhan Parishad 
(legislative council) which has 78 members and Vidhan 
Sabha \legislative assembly), which has 288 members. 

There are 30 districts in the state. A collector adminis- 
ters each district and is responsible for the collection of 
land revenue and of special state taxes, and for coordi- 
nating the work of other departments, At the village 
level the gram panchayat (village council) operates. 

Maharashtra has 48 elected members in the Lok 
Sabha (lower house), and 19 nominated representatives 
in Rajya Sabha (upper house) of the national parliament 
in New Delhi. 


Economy 


Agriculture. Agriculture is of major importance in 
the economy. About 70 per cent of the population de- 
pend on farming for a living. About 60 per cent of the 
total area of Maharashtra is under cultivation. Only one- 
eighth of that land is irrigated. 

The main staple crops are rice, jowar (large millet), 
bajra (small millet), wheat, and pulses (beans, peas, len- 
tils). The state is also a major producer of oil-seeds. 
These crops include peanuts and sunflowers. 

Important cash crops are cotton, sugar cane, tobacco, 
turmeric, and a variety of vegetables. The state also pro- 
duces fruit and has a substantial area devoted to ba- 
nanas, grapes, sweet limes, mangoes, and oranges. 

A major problem in Maharashtra is the scarcity of 
water. The state government has encouraged a more di- 
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versified agricultural system. The government gives as- 
sistance to farmers to improve the productivity of their 
farms. They have promoted higher yielding varieties of 
rice and wheat. Irrigation dams in areas of low rainfall 
have encouraged good sugar cane crops. Of the total 
net sown area, about 12 per cent is irrigated. Effort has 
also been made to improve the productive potential of 
dry lands through the integrated Watershed Develop- 
ment Programme. 

Forest products include bamboo, and sandalwood. 
Tendu leaves are used for making cheap cigarettes, lo- 
cally known as bidi. 

Manufacturing. The state accounts for about 11 per 
cent of India’s industrial units, 17 per cent of its indus- 
trial labour force, 16 per cent of industrial investment, 
and 23 per cent of the value of industrial output. 

The Bombay-Pune complex is the state’s major indus- 
trial area. Nagpur, Aurangabad, Sholapur, Thane and 
Kolhapur are also important. Maharashtra's industrial 
products include chemicals, electrical and non electrical 
machinery, machine tools, petroleum, pharmaceuticals, 
and plastic goods. The oldest and largest industry in the 
state is textile production. Maharashtra also leads the 
country in the manufacture of sophisticated electronics 
equipment. Santacruz Electronics Export Processing 
zone is a free trade zone for export of electrical goods. 

Mining. In the eastern and western districts, mineral 
deposits are generally poor. There are small amounts of 
bauxite, copper, limestone, silica salt, and common salt. 
Bhandara, Nagpur, and Chandrapur districts in the east 
have rich deposits of bituminous black coal which is 
used by the railways and power stations. There is off- 
shore oil at the Bombay High and the nearby Basin 
North fields. 

Electricity. Maharashtra produces both hydroelec- 
tricity and thermal electricity. The atomic power station 
at Tarapur, India’s first nuclear power plant, is 10 kilo- 
metres north of Bombay. 

Film industry. The centre of India’s film industry is 
Bombay. The city produces more than 300 films each 
year. 

Tourism. There is a large number of sites which at- 
tract visitors. Bombay has many places of interest and 
there are also other attractions in the state. 

Transportation. The transport network radiates from 
Bombay, which has connections by air, rail, and road 
with other parts of the country. Bombay is one of the 
major international and internal airports in the country. 
There are domestic airports at Akola, Aurangabad, Kol- 
hapur, Nagpur, Nanded, Ratnagiri, and Sholapur. 

Maharashtra has about 5,300 kilometres of rail, of 
which 60 per cent is broad gauge. The main railway 
junctions are Bombay, Nagpur, Manmad, Akola, Pune, 
and Sholapur. The total road length is about 200,000 
kilometres, of which half is surfaced. Five national high- 
ways connect the state with Delhi, Calcutta, Allahabad, 
Hyderabad, and Bangalore. 


Land 


Location. Maharashtra is the third largest state of 
India, in area as well as in population. In shape it is four 
sided with the western side on the Arabian Sea. The 
smallest side is the eastern side which borders Madhya 
Pradesh. 
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Places to visit 


Following are brief descriptions of interesting places to visit 
in Maharashtra. 

Aurangabad has the Bibi-ka-Maqbara (Begum’s tomb), built for 
the wife of the last great Mughal emperor, Aurangzeb. 

Ajanta and Ellora have famous painting and sculptures in 
caves. These Hindu and Buddhist works of art were painted 
from 100 B.C to A.D. 650. 

Bombay has the Gateway of India, a triumphal arch built for the 
visit of King George V in 1911. The city also contains the Taj, 
one of the world’s leading hotels. Mani Bhawan, a house 
where the Indian leader Mohandas Gandhi often stayed, has 
been preserved as a national memorial and museum. The 
Prince of Wales Museum is the city’s largest museum. The city 
also has many Gothic-style buildings built during British rule. 
At the Towers of Silence, Parsees place their dead to be 
picked clean by vultures and other birds. 

Elephanta Island is one of Bombay's major tourist attractions. It 
is an hour-long boat journey from the Gateway of India. On 
the island are caves containing great sculptures. Worship of 
the Hindu god Shiva inspired the artwork in the caves. 


Madhya Pradesh and Gujarat are to the north, and An- 
dhra Pradesh, Karnataka, and Goa are to the south. 

Land features. Maharashtra is a state with great 
physical diversity. In the west, bordering the Arabian 
Sea, is the Konkan Strip. This is widest near Bombay and 
is nowhere wider than 100 kilometres. In this strip are 
many small hills and streams. 

Behind the Konkan Strip are the Western Ghats. 
These mountains form the western edge of the Deccan 
plateau and run for 640 kilometres through the state 
from north to south, reaching 1,400 metres in height. 
There are few gaps through which railways and roads 
run. The western facing slopes are steep, but the east- 
ern facing ones are gentle. Along the eastern slopes the 
great rivers of the plateau have carved wide valleys. 

Between the Narmada Valley in the north and the 
Krishna Basin in the south is the Deccan Trap. This basin 
is a series of lava outpourings which reach a depth of 
3,000 metres near Bombay. East of Nagpur the Deccan 
Trap gives way to gently rolling hills 250 to 350 metres 
above sea level. The lava rock of the Deccan Trap breaks 
down into a black soil that is heavy but fertile. The crys- 
talline rocks beneath produce sandy soils that are light 
in colour and less productive. 

Climate. The monsoon dominates the state's climate 
(see Monsoon). The southwest monsoon breaks on the 
coast in the first week of June and finishes in September. 
Four-fifths of the annual rainfall is received during this 
period. 

The Western Ghats influence rainfall distribution. The 
coastal Konkan strip is wet. But the interior upland area 
behind them is much drier. Bombay receives 270 centi- 
metres a year on average, 95 per cent of which is from 
June to September. Nagpur on the other hand receives 
113 centimetres a year, 87 per cent of which falls during 
the monsoon. 

On the coastal strip, daily maximum temperatures are 
fairly uniform throughout the year at an average of 32° C. 
The daily minimum temperature is 16° C in January and 
26° Cin June. In Aurangabad, the average daily maxi- 
mum temperature in May is 40° C, and 29° C in January. 

The minimum is 14° Cin January and 25° Cin May. 

Plants and animals. The natural vegetation depends 


largely upon the amount of rainfall an area receives, Qı 
the coast, there are bamboo, coconut, mango, myrabo- 
lan (for dyeing), and teak. On the plateau, in areas that 
receive heavy rain, bamboo, chestnut, and magnolia are 
common. Areas with less than 60 centimetres of raina 
year have thorny vegetation. 

Deer, hyenas, leopards, monkeys, and tigers live in 
the forests of the state, which cover less than 15 per 
cent of the total area. Snakes are common and there are 
many birds, particularly ducks and peacocks. 

Rivers and lakes. A number of large and important 
rivers rise in the Western Ghats. The Girna flows north: 
east to join the Tapti, which drains into the Arabian Sea, 
The Godavari and the Krishna both flow across the Dec: 
can plateau from west to east and enter the Bay of Ben- 
gal. 


History 


Early dynasties. The origin of the name Maharash 
is unclear. It may come from the word rathi (chariot) 
whose drivers formed an army (maharathis/, They proba 
bly migrated south and settled in the upland area in the 
600s. There they mingled with aboriginal tribes. 

The territories making up present-day Maharashtra 
formed part of several Indian empires. The earliest em- 
pire to control the region was the Mauryan. Its most fa- 
mous ruler was the emperor Asoka, who lived during 
the 200's B.C. (see Asoka). 


Cave 19 at Ajanta dates from the A.D. 500%. This cave is a chal 
tya (temple or sanctuary). 


Between the 700's and the 1300's there were a num- 
ber of Hindu kingdoms. These included the Satavahana, 
the Kalacuri, the Rastrakuta, the Chalukya, and the Ya- 
davas. The first Muslim dynasty was founded in 1307 
and was followed by a string of others. The Muslims 
used Persian as the language of the court and this had a 
marked influence on the development of the Marathi 
language. 

Rise of the Marathas. In the 1400's and 1500's, the 
Maharashtra region went through a religious revival in- 
fluenced by the “Sants” of bhakti a devotional Hindu reli- 
gion (see India, Literature of). By the middle of the 
1500's, Maharashtra consisted of several small kingdoms 
ruled by Maratha chieftains who spent much of their 
time fighting each other. In a reign that lasted from 1627 
to 1680, the Marathan prince Shivaji welded these vari- 
ous Marathan kingdoms into a powerful state. The 
power of the new Marathan state was based ona 
strong, well-organized army. It threatened the Mughal 
empire in the north, weakened it through constant mili- 
tary campaigns, and contributed to its downfall. 

The last Mughal emperor, Aurangzeb, spent nearly 
the whole of the second half of his reign fighting the 
Marathas in the Deccan Plateau. Aurangabad is named 
after him. See Aurangzeb. 

The Mughal Empire could not withstand this sus- 
tained onslaught and gradually withdrew. During the 
1700s, nearly all western and central India and large 
portions of northern and eastern India came under the 
control of a Marathan confederacy. The imperial ambi- 
tions of the Marathas were shattered by the Afghans, 
who defeated them in the third Battle of Panipat in 1761, 
and later by the British, who fought them in three wars 
and eventually overcame them in 1817. The British ad- 
ministration annexed a large portion of Maratha terri- 
tory to form a colonial administrative unit called the 
Bombay Presidency. 

British rule. Under the British, the Bombay Presi- 
dency administered western India. Bombay developed 
from seven small islands inhabited by Koli fishermen 
and their families. The East India Company had leased 
all of the islands from the British government, which in 
its turn had received them from Portugal in the late 
1600's (see Bombay). 

To begin with, Bombay's fortunes rested on ship- 
building, which used the local Malabar teak. Later, the 
city took over from Surat in Gujarat as the company's 
main centre on the western coast of India. From this 
time onward it grew rapidly. The land between the is- 
lands was reclaimed, new streets were laid out, and im- 
Pressive buildings were erected, Much of this progress 
was due to the energy and business acumen of the 
town’s Parsees. Soon Bombay became the commercial 
capital of India and the place where the majority of Eu- 
ropeans arrived in India. 

Independence. Indian opposition to British colonial 
rule found considerable support in Maharashtra. Sev- 
eral prominent nationalist and revolutionary leaders 
who were born in the region became actively involved 
in the struggle for independence. They included Dadab- 
hoy Nauoroji, Gopal Krishna Gokhale, and Bal Gangad- 
har Tilak. 

When India gained independence in 1947, the Bom- 
bay Presidency became Bombay state. In the following 
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year, the government merged the former princely state 
of Baroda and some others with Bombay. With further 
reorganization in 1956, large areas of the former Hyder- 
abad princely state and Madhya Pradesh became part of 
the large state. It had a Gujarati-speaking population in 
the north and a Marathi-speaking population in the 
south. As a result of demands from these two groups for 
separate states, the Indian government divided Bombay 
along linguistic lines into present-day Gujarat and Ma- 
harashtra, in 1960. 

Recent developments. In 1993, an earthquake dev- 
astated 50 villages in southern Maharashtra. The quake 
measured 6.5 on the Richter scale. Final estimates put 
the death toll at 11,000. 


Related articles in World Book include: 
Bombay India 
Gujarat Nagpur 
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Mahathir bin Mohamad, Datuk Seri (1925- _), 
became prime minister of Malaysia in 1981. Born in Alor 
Star in the state of Kedah, he was educated in local 
schools. In 1953, Mahathir graduated from the Univer- 
sity of Malaya with a medical degree. 

In 1964, Mahathir was elected to parliament as a can- 
didate for the United Malays National Organization 
(UMNO). He lost his seat in 1969. That same year, hostil- 
ity between Malays and Chinese in the country erupted 
into serious rioting. 

Mahathir blamed the prime minister, Tunku Abdul 
Rahman, for the riots and led a campaign to dislodge 
him. He failed in this and was expelled from the UMNO. 
Mahathir's book, The Malay Dilemma, analyses the fric- 
tion between Malays and non-Malays. It was banned in 
Malaysia for many years. In 1972, Mahathir was readmit- 
ted into the UMNO, and two years later was returned to 
parliament. In 1976, he served as deputy prime minister 
under Hussein Onn. He became prime minister when 
Hussein resigned in July 1981. 

Mahatma. See Gandhi, Mohandas Karamchand. 
Mahavira (599?-527? B.C.) was a teacher of the religion 
of Jainism. He lived in India. His followers believed that 
he was the 24th in a line of great teachers. Mahavira 
preached non-violence, urging his followers to show 
kindness to all living creatures, and to become vegetari- 
ans so that animals would not be killed for food. 

His original name was Vardhamana. But later he was 
called Mahavira, which means The Great Hero. His birth- 
place was probably Kundagrama, in Bihar state. A me- 
morial has been built there, and a centre set up for the 
study of Jainism and nonviolence. 
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According to tradition, at the age of 30, Mahavira left 
his home, wife, and child. He became an ascetic, a per- 
son who practises strict self-denial. During the next 12 
years, he spent much time meditating, fasting, and un- 
dergoing severe self-punishment to gain wisdom. In the 
13th year, he attained enlightenment (understanding of 
ultimate truth). He then became a religious teacher and 
founded an order of monks and nuns. 

See also Jainism. 

Mahfouz, Naguib (1911- _), an Egyptian author, is 
one of the most important figures in contemporary Ara- 
bic literature. He has experimented with many different 
literary forms and all his books have detailed psycholog- 
ical characterizations, His earlier work in particular is 
noted for its social realism. Mahfouz won the 1988 
Nobel Prize for literature. 

One of Mahfouz’s major 
works is the Cairo Trilogy 
(1956-1957). The three vol- 
umes, which tell the story 
of a Cairo family over a pe- 
riod of nearly 30 years, 
provide a portrait of Cairo 
as well as a history of 
Egypt in the early 1900's. 
Other important novels in- 
clude Midaq Alley (1967), 
Miramar (1967), Children of 
Gebalani (1967), and Foun- 
tain and the Tomb (1975). 
He has also published col- 
lections of short stories. 

Naguib Mahfouz was born in Cairo. He studied phi- 
losophy at the University of Cairo. From 1934 to 1971, he 
was a civil servant, working in various departments re- 

lated to the arts. In 1959, Mahfouz became director gen- 
eral of the Cinema Organization of Egypt. He has also 
worked as a journalist. 

Mahler, Gustav (1860-1911), was a Bohemian-born 
composer of the romantic period. He completed nine 
symphonies and died before completing a tenth. He also 
composed numerous songs, many with orchestral ac- 
companiment. Much of Mahler's music has a religious 
or philosophical basis. The early works often describe 
nature, and the later ones describe the struggles and tri- 
umphs of the soul. There is a note of sadness and resig- 
nation in many of his works. See Classical music (The 
romantic era). 

Mahler's symphonies are large-scale works that try to 
include every human emotion. They employ a large or- 
chestra, and four of them (Numbers 2, 3, 4, and 8) use 
voices. Although Mahler wrote for a large orchestra, he 
often used it very delicately. Mahler's songs are more in- 
timate in style. Kindertétenlieder (Songs on the Death of 
Children, 1905) is a cycle of five songs set to poems by 
Friedrich Rückert. Das Lied von der Erde (The Song of 
the Earth, 1911) is a symphony for tenor, baritone (or 
contralto), and orchestra. It explores the evanescence or 
temporary nature of human achievement and the endur- 
ing beauty of the earth. 

Mahler was born in Kaliště, Bohemia (now part of the 
Czech Republic). He studied at the Vienna Conservatory, 
Austria, from 1875 to 1878. Mahler spent virtually his en- 
tire career as an opera and orchestra conductor. 
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Mahogany is often called the finest cabinet wood of 
the world, because it has most of the qualities desired 
for furniture making. It is strong and hard enough to 
stand ordinary use as furniture, yet soft enough to be 
easily sawed, planed, and carved. Mahogany does not 
shrink, swell, or warp as much as many other equally 
hard woods. The wood has an attractive colour and 
grain, and a high lustre. 

The colour of mahogany varies from light tan to dark 
reddish-brown. The wood darkens when exposed to 
daylight. It usually has an interlocking pattern or grain. 
Sometimes mahogany has curly, wavy, raindrop, or 
speckled figures. When people cut lengthwise through 
forks in the trunk, the wood shows a beautiful ostrich- 
plume effect. 

Workers often quartersaw or quarterslice mahogany 
into veneer, or thin sheets. They saw through the centre 
of the log lengthwise so as to divide it into four sections, 
Then they cut planks alternately from each face of the 
quarter. Mahogany that has been quartersawed usually 
shows a ribbon or stripe figure. Furniture manufacturers 
glue the mahogany veneer to plain wood to give the 
wood a beautiful finish. 

Mahogany is one of the heavier woods. The long, 
clean tree trunk may reach a height of 25 metres before 
the first branch appears. The heaviest and finest mahog- 


Mahogany comes from any one of several species of tropical 
hardwood trees, above. 


Mahogany, right, varies in 
colour from light tan to dark 
reddish-brown and usually 
has an interlocking grain. Ma- 
hogany is one of the world’s 
most valuable woods and is 
used for fine furniture and 
panelling. 


any comes from the West Indies, where the tree Swie- 
tenia mahagoni grows to a height of more than 30 me- 
tres. This kind of mahogany is very scarce. Most mahog- 
any comes from southern Mexico, northern South 
America, and Africa. In Mexico and South America, the 
wood comes from the Swietenia macrophylla tree. In Af- 
rica, it is found in trees of the genus Khaya. Wood from 
trees of the genus Cedrela looks like mahogany, but is 
softer, lighter, and more brittle than true mahogany. 

The Cathedral of Santo Domingo in the Dominican 
Republic was the first building to use mahogany wood- 
work. The church was completed in 1540. People be- 
lieve Sir Walter Raleigh used mahogany in 1595 to re- 
pair his ships in the West Indies. In the 1700's, 
Chippendale, Hepplewhite, and other furniture makers 
made mahogany furniture popular. 

See also Wood (picture: Some types of wood), 
Mahomet. See Muhammad. 
Mahy, Margaret (1936- ), a New Zealand-born 
children’s author, became internationally known for her 
great storytelling ability. Her work has a lively and vivid 
quality which appeals to the imaginations of children. 

Margaret Mahy was born in Whakatane, and edu- 
cated at the University of Auckland. She became a quali- 
fied librarian and worked in the school and public li- 
brary systems. A Lion in the Meadow (1969) was her first 
published work. It won the Esther Glen Medal from the 
New Zealand Library Association. Mahy published more 
than 30 titles including Pillycock’s Shop (1969), The Rare 
Spotted Birthday Party (1974), The Wind Between the 
Stars (1976), and Raging Robots and Unruly Uncles 
(1981). In 1982, she was awarded the British Carnegie 
Medal for The Haunting, the story of the ghostly posses- 
sion of a young boy. 
Maidenhair fern is an attractive fern with small, deli- 
cate leaves and shiny, black or purple stalks. Most spe- 
cies grow in warm countries, although one species 
grows as far north as Alaska. 

The common maidenhair grows wild in Europe and is 
a popular houseplant. It grows well indoors if kept away 
from direct sunlight and watered regularly. It needs a 
minimum temperature of 7° C. 

Scientific classification. Maidenhair belongs to the poly- 
pody family, Polypodiaceae, genus Adiantum. The common 
maidenhair is A. capillus-veneris. 


Maidenhair tree. See Ginkgo. 
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Maidstone (pop. 133,200) is a local government dis- 
trict in central Kent, England, and is one of the United 
Kingdom's major hop-growing areas. Agriculture is the 
district's main industry, but light manufacturing indus- 
tries are also important. The town of Maidstone is the 
administrative centre of Kent. It is a busy commercial 
centre and has had a brewing industry for over 300 
years. The River Medway runs through Maidstone. 

See also Kent. 

Mail. See Post office. 

Mailer, Norman (1923- _), is an American author. 
Critics have sometimes attacked his work, but Mailer's 
readers usually find his essays and novels fascinating 
and disturbing. Mailer has analysed the myths and un- 
conscious impulses that underlie human behaviour. He 
often stresses sex and violence. But he uses these ele- 
ments for serious artistic purposes, not merely to shock. 

Mailer first achieved success with his war novel The 
Naked and the Dead (1948). In Barbary Shore (1951), he 
wrote about politics. The Deer Park (1955) describes the 
corruption of artistic and social values in Hollywood. An 
American Dream (1965) concerns events surrounding a 
man's murder of his wife. However, it is also a surrealis- 
tic journey through the power structures and obses- 
sions of modern urban America. His novel Why Are We 
in Vietnam? (1967) extends such thematic concerns 
through an examination of the violence Mailer sees as 
basic to the American spirit. The Executioner’s Song 
(1979) is based on the life 
of Gary Gilmore, a con- 
victed murderer who was 
executed in 1977. The book 
won the 1980 Pulitzer Prize 
for fiction. Tough Guys 
Dont Dance (1984) is a vio- 
lent detective story. 

The Armies of the Night 
(1968), which describes his 
experiences and observa- 
tions during a peace dem- 
onstration, shared the 1969 
Pulitzer Prize for general 
nonfiction. 

Maillol, Aristide (1861- 
1944), was a French sculptor. Like many sculptors of his 
generation, Maillol reacted against the emotionalism 
and irregular forms of his contemporary, Auguste 
Rodin, who had dominated French sculpture to that 
time. Maillol turned instead to a serene balanced style 
of broadly proportioned figures. Solid and clear forms 
were his primary aims. Maillol tried to return to what he 
believed to be the calm, harmonious spirit of early clas- 
sical Greek sculpture. His The Mediterranean (1901) is 
reproduced in the Sculpture article. 

Maillol was born in Banyuls, France. He began his ca- 
reer as a painter and designer of tapestries before turn- 
ing to sculpture in the late 1890's. He dealt almost exclu- 
sively with the female figure. Maillol gave his subjects 
stationary poses and restful expressions. 
Maimonides, Moses (1135-1204), was the most im- 
portant Jewish philosopher of the Middle Ages. Mai- 
monides tried to demonstrate the compatibility of phi- 
losophy, as taught by the ancient Greek thinker 
Aristotle, with the Jewish tradition. 


Norman Mailer 
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Maimonides principal philosophical work, The Guide 
for the Perplexed, was written in Arabic and completed 
in 1190. It draws on Aristotle's works as transmitted by 
Greek and Muslim commentators. The Guide influenced 
Christian Aristotelian theologians, notably Saint Thomas 
Aquinas. In 1168, Maimonides completed a commentary 
to the Mishnah, the written version of traditional Jewish 
oral law. Maimonides completed the Mishneh Torah in 
about 1178. It became one of the most important Jewish 
law codes. 

Maimonides was born in Córdoba, Spain. His Hebrew 
name was Solomon ben Maimon. Maimonides was a 
doctor by profession. However, he dedicated himself to 
the Jewish community in Cairo, Egypt, where he lived 
the last part of his life, and to furthering Judaism. 
Maine (pop. 1,233,223) is a state in northeastern United 
States. It covers 86,156 square kilometres. The largest 
cities are Portland, Lewiston, and Bangor. Augusta is the 
state capital. The name Maine probably means main- 
land. Early English explorers used the term The Main to 
distinguish the mainland from the offshore islands. 

Land. Forests cover nearly 90 per cent of the state. 
But Maine is probably best known for its picturesque 
shore. Lighthouses, offshore islands, jagged rocks, and 
thousands of bays and inlets beautify the coast. Maine 
has more than 5,000 rivers and streams, and more than 
2,500 lakes and ponds. Most of Maine's highest peaks 
are in the White Mountains region of northwestern 
Maine. Mount Katahdin (1,606 metres) is the state's high- 
est elevation. 

Maine has cooler weather than most of the rest of the 
United States. The state's temperature averages —9° C in 
January and 19° Cin July. 

Manufacturing is Maine's most important economic 
activity. The chief products include paper products, 
leather goods, wooden goods, electrical equipment, 
food, and textiles. Wholesale and retail trade is Maine's 
largest employer. 

Thousands of Abenaki and Etchemin Indians lived in 
the region before white settlers arrived. English colo- 
nists made many permanent settlements in Maine in the 
1620's. Maine became a state of the U.S.A. in 1820. 

Industrial development increased greatly after the 
American Civil War (1861-1865). Farming activity and 
rural populations decreased as industry grew. In 1980, 


Maine is a state in northeastern United States. It is the largest 
New England state. 


the U.S. government agreed to pay the Passamaquoddy 
and Penobscot Indians of Maine for lands seized during 
the late 1700's and early 1800's. 

Mainstreaming. See Special education. 
Maintenon, Marquise de (1635-1719), became the 
second wife of King Louis XIV of France in 1683. She ha 
great influence over the king and in France until his 
death in 1715. 

Madame de Maintenon was born in Niort, France. 
Her real name was Francoise d'Aubigné. She married _ 
Paul Scarron, a crippled poet who was much older than 
her, in 1652. After he died in 1660, she became the gov- 
erness of Louis XIV‘s children by his mistress, Madame 
de Montespan. Louis grew to love and respect the gov- 
erness more than his mistress. Six months after the 
death of the queen in 1683, Louis secretly married Mad- 
ame de Maintenon. However, she was never officially 
recognized as the king's wife. 

After her marriage to the king, Madame de Mainte- 
non founded a school for girls at St. Cyr, where she re- 
tired after the king's death. 

See also Louis (XIV). 
Mainz (pop. 188,571) is a commercial and industrial city 
in southwestern Germany. It lies where the Rhine and 
Main rivers meet. For location, see Germany (political 
map). Mainz serves as the capital of the state of 
Rhineland-Palatinate. 

Mainz has a beautiful, old inner town. Its numerous 
landmarks include a cathedral that was begun in 975, 
and the Johannes Gutenberg University which was 
founded in 1477. The city’s old buildings include exam: 
ples of Romanesque, Gothic, Renaissance, and Baroque 
architecture. Mainz produces wines from grapes grown 
nearby. Other industries include the production of ce- 
ment, machinery, motor vehicles, and printed materials. 

Roman soldiers established a military camp on the 
site of what is now Mainz in 38 B.C. During the Middle 
Ages, Mainz became a prosperous city and the seat of 
archbishops. St. Boniface became its first archbishop in 
A.D. 745 
Maitland (pop. 43,247) is the third largest provincial 
city in New South Wales, Australia. It lies on the Hunter 
River, about 35 kilometres northwest of Newcastle. Its 
local government area covers 395 square kilometres. 
Many inhabitants of Maitland work in Newcastle. Others 
work locally in the textile, mining, and service industries 
Intensive agriculture and broiler farming also offer loc 
employment. Maitland was originally settled by people 
producing cedar logs in 1801, 7 
Maitland, Frederic William (1850-1906), an English 
historian, pioneered in the study of early English legal | 
history. His scholarship produced much of what is 
known today about the history of Anglo-Saxon law. 
Maitland was able to sift through masses of contradic- | 
tory and confusing evidence and find the truth. His im- 
portant works include History of the English Law (1895) 
which he wrote with Frederick Pollack, and Domesday — 
Book and Beyond (1897), | 

Maitland was born in London, and attended Eton Col | 
lege and Cambridge University. He studied law at Li" 
coln’s Inn, one of the four “Inns of Court’ in London, 
where students hoping to become barristers study: Hed 
practised law for several years, then became a profess” 1] 
of English law at Cambridge in 1888. | 


Rows of maize cover much of the farmland in the Midwestern 
United States, It is one of the world’s most important crops. 


Maize, also called corn or sweet corn, is a plant whose 
food value and many uses make it one of the most im- 
portant crops in the world. In order of world grain pro- 
duction, maize is second, after wheat, and rice is third. 
Those three grains are the chief sources of energy in the 
human diet. 

Maize has an amazing number of uses. The kerne/s— 
that is, the maize grain, or seeds—can simply be cooked 
and eaten. They can also be used in making breakfast 
cereals, baked goods, salad dressing, and many other 
foods. Large quantities of maize grain, as well as stalks 
and other parts of maize plants, are fed to livestock. Peo- 
ple eat this maize indirectly in the form of meat, eggs, 
and dairy products. Maize is also used in making many 
kinds of nonfood products, including ceramics, drugs, 
paints, paper goods, and textiles. 

Maize is a cereal grass related to wheat, rice, oats, 
and barley, Maize was first used for food about 10,000 
years ago by American Indians living in what is now 
Mexico. Depending on the variety, maize can be grown 
in most mild and tropical regions of the world. The 
United States is the world’s leading producer and ex- 
Porter of maize. It produces about two-fifths of the 
world’s supply, chiefly in a region of the Midwest called 
the Corn Belt. 


Uses of maize 


Food for people. Maize grain is especially rich in 
starch. Starch is a carbohydrate, a nourishing substance 
in food that provides the body with energy. Maize also 
Supplies fats and protein. But maize protein lacks some 
of the important chemical units called amino acids that 
the body needs. In many developing countries in Latin 
America, Africa, and Asia, maize forms a major part of 
the human diet. Therefore, a large number of people in 
those countries can suffer from protein malnutrition if 
an alternative protein source is not available. 

Maize can be eaten in several ways. Many people 
enjoy eating corn on the cob after the ears have been 
boiled or roasted. Sweet corn kernels that have been re- 
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moved from the cob are sold canned or frozen for easy 
preparation. Popcorn is eaten plain or flavoured with 
such foods and seasonings as salt, butter, caramel, or 
cheese. 

Maize also serves as an important ingredient in many 
processed foods. A typical supermarket in industrial 
countries might carry more than 1,000 foods that contain 
maize or maize products. Such foods include breakfast 
cereals, salad dressing, margarine, syrup, cornflour, and 
snack items. Corn meal, a flourlike substance made from 
ground maize grain, is used to make such foods as 
bread, tamales (Mexican dish of crushed maize with 
meat), and tortilla chips. Maize is also an ingredient in 
some beer and whisky. 

Livestock feed. Maize is a major livestock feed in 
many countries. Some of the crop is made into livestock 
feed called silage. Silage is made from entire maize 
plants, except for the roots, or from the parts that re- 
main after the ears have been removed. Livestock also 
eat feed made from ground ears, whole shelled maize, 
or ground shelled maize. 

Industrial uses. Maize is used in the manufacture of 
many industrial products. Such products include ceram- 
ics, explosives, construction materials, metal moulds, 
paints, paper goods, and textiles. Manufacturers also 
use maize in making industrial alcohols, such as ethanol 
and butyl alcohol. Alcohol made from maize and other 
plants is mixed with petrol to produce such motor fuels 
as gasohol and premium unleaded petrol with ethanol. 
Maize is also used in producing penicillin and other an- 
tibiotics, vitamins, and industrial enzymes. 


The maize plant 


There are several thousand varieties of maize. Origi- 
nally, varieties arose naturally. Today, nearly all new va- 
rieties are developed by scientists. Varieties grown in 
the same region may have many characteristics in com- 
mon but differ greatly from varieties in other regions. 
Varieties may range from as little as 1 metre to as much 
as 6 metres high. 

Appearance. A typical maize plant has a single 
sturdy stalk supported by a root system with many 
branches. About 15 long, broad leaves grow along the 
stalk. The flowering parts of a maize plant are the tassel, 
the male reproductive structure at the top of the stalk, 
and the ear, the female reproductive structure around 
the middle of the stalk. An ear consists of a cob covered 
by rows of kernels. The ear is enclosed and protected 


Food value of whole-grain field maize 


Water 13.8% 


—Protein 8.9% 


Fat 3.9% 
Ash 1.2% 


Carbohydrates 72.2%” 


‘Source: Composition of Foods—Raw, Processed, Prepared, Agriculture Handbook No. 8, Agricul- 
tural Research Service, U.S. Department of Agriculture, 1975. 
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by special leaves called husks. A plant may have one or 
several ears. Common varieties may bear one ear about 
25 centimetres long per plant. Each ear has about 20 
rows of kernels. 

How the plant develops. A maize plant begins life 
as a seed. Mature maize seeds have three main parts: (1) 
the embryo, or germ; (2) the endosperm; and (3) the 
seed coat. The embryo is the part of the seed that devel- 
ops into a new plant. The endosperm is a storehouse of 
food energy for the seedling. The seed coat protects 
them both from damage. 

The seed begins to develop two or three days after it 
is planted. About three to five days later, the first leaves 
emerge. After all the leaves have started growing, the 
tassel, which is not yet visible, begins to form at the top 
of the plant. 

Buds start to form where the stalk and lower leaves 
meet. The lowest buds may form tillers (shoots). Higher 
buds will develop into one or more ears. The plant then 
enters a period of rapid growth which lasts about five or 
six weeks. The plant reaches its full size about 9 to 11 
weeks after sprouting. 

How the plant reproduces. A maize plant repro- 
duces sexually. Sperm (male sex cells) from the pollen 
released by the tassel unite with eggs (female sex cells) 
in the ear in a process called fertilization. The fertilized 
eggs develop into kernels on the cob. 

A tassel consists of small male flowers that grow in 
clusters, Each flower has three baglike structures called 
anthers, which produce pollen. An anther may contain 
as many as 2,500 pollen grains. 

An unfertilized ear of maize consists of female flow- 
ers arranged in pairs on a cob. Each developing flower 
sends outa long, threadlike si/k from its ovary, an egg- 
bearing structure at the base of the flower. At blossom- 
ing time, a mass of silks extends beyond the tip of the 
husks. 

When the maize plant has nearly reached its maxi- 
mum height, its anthers split open and shed their pollen. 


Most of the pollen falls on other maize plants, though 
some self-pollination will occur. When a pollen grain 
lands on a silk, it germinates and sends a pollen tube 
down through the silk. Two sperm nuclei, male struc- 
tures that fertilize, travel down the tube. One nucleus 
fertilizes the egg inside the ovary, forming the embryo 
of the new seed. The other unites with two female struc- 
tures called the polar nuclei, forming the endosperm, 
The kernels reach maturity about eight weeks after ferti- 
lization. The rest of the plant dies at that time or soon 
after. 


Kinds of maize 


The many varieties of maize can be grouped into 
seven major kinds. They are (1) dent maize, (2) flint 
maize, (3) flour maize, (4) sweet corn, (5) popcorn, (6) 
waxy maize, and (7) pod maize. The classifications are 
based chiefly on the characteristics of the kernels. 

Dent maize gets its name from the dent on the top of 
mature kernels. The dent forms when the soft, floury 
starch in the kernel dries and shrinks as the seed ma- 
tures. Most kernels are yellow or white. Dent maize is 
used chiefly for livestock feed. It is also used in making 
many processed foods and industrial products. 

Flint maize, often called Indian corn, has hard, round 
kernels with a smooth coat. The kernels range from 
white to deep red. Flint maize grows well in cool cli- 
mates and reaches maturity early. It resists insect pests 
that attack kernels better than maize with softer kernels, 
such as dent maize. Like dent maize, flint maize is used 
as food for people and livestock. Flint maize is widely 
grown in Asia, Europe, and Central and South America. 

Flour maize is one of the oldest kinds of maize. The 
Inca Indians of South America and the Aztec of Mexico 
grew flour maize perhaps more than 5,000 years ago. 
The kernels on most ears are white, blue, or a variety of 
colours. The kernels contain mainly soft starch and can 
be easily crushed into a flour. Flour maize is cultivated 
mostly in the Southwestern United States, western 


Uses of maize. Maize is made into many forms of nutritious feed, including flaked maize, /eft. 
People eat maize by itself or as an ingredient in a wide variety of foods, centre. Manufacturers use 
maize in making such products as cosmetics, paper goods, and textiles, right. 


Tassel 


Silk 


Ear enclosed 
by husks 


A mature maize plant consists of the roots, stalk, leaves, ears, 
and tassel. Special leaves called husks enclose the ears. Long, 
threadlike silks extend beyond the tips of the husks. 


South America, and South Africa. It is used mainly for 
food by the people who grow it. 

Sweet corn is the sweetest maize. People eat the 
cooked kernels directly from the cob or after they have 
been removed, Sweet corn is harvested before the ker- 
nels mature so it has the sweetest flavour. The kernels 
are soft and may be white or yellow. 

Popcorn is a highly popular snack. Like flour maize, it 
is one of the oldest kinds of maize. There are two main 
types of popcorn—pear/ popcorn and rice popcorn. 
Pearl popcorn has rounded kernels that are usually yel- 
low or orange. Rice popcorn, also called Aull-less pop- 
corn, has pointed, white kernels. Popcorn kernels have a 
very hard endosperm with a small amount of soft, moist 
Starch in the centre. Steam created inside the kernels 
during heating causes them to explode, or pop. They 
turn inside out and produce a light, fluffy mass. See 
Popcorn, 

Waxy maize gets its name from the waxlike appear- 
ance of its endosperm. The endosperm consists almost 
entirely of a starch called amylopectin. Such starch is es- 
pecially useful as a thickener in manufacturing instant 
Pudding mixes, gravies and sauces, and glues. Most 
waxy maize is grown in the United States and China. 

Pod maize is the most primitive—and perhaps the 
oldest—form of maize. Each kernel is enclosed in a pod, 
or husk. The whole ear is also surrounded by husks. Pod 
maize has no commercial value and is raised almost en- 
tirely for scientific research. 
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Where maize is grown 


There are so many varieties of maize with such differ- 
ent growing needs that one variety or another can be 
raised in most temperate (mild) and tropical areas of the 
world. Each year, about 460 million metric tons of maize 
are produced worldwide. 

Maize production in the United States accounts for 
about two-fifths of the world’s grain maize supply. The 
United States is also the world’s largest producer of 
maize for silage. About a quarter of the yearly U.S. har- 
vest of grain maize is exported. That amount makes up 
about half the world’s total maize exports. 

China is the second-largest producer of maize in the 
world. It accounts for about one-seventh of the world’s 
supply. Other countries that are leading producers of 
maize include Argentina, Brazil, France, India, Indone- 
sia, Mexico, and Romania. Japan is the largest importer 
of maize. Other major importers include Mexico, South 
Korea, and Spain. 


How maize is grown 


Most types of maize have a growing season of four to 
six months, usually beginning in spring. Much of the 
world’s maize is grown on large farms that use modern 
machinery to perform nearly all the operations involved 
in producing maize. 

Growing conditions. Most kinds of maize grow best 
in loamy, well-drained and fertilized soils that range 
from slightly acidic to neutral. Planting usually begins in 
spring after the soil has been ploughed. Seeds are usu- 
ally planted about 5 centimetres deep in rows about 75 
to 100 centimetres apart. 

Controlling pests and diseases. The major threats 
to maize crops are weeds, insects, birds, and fungi that 
cause such diseases as ear rot, stalk rot, and root rot. 
One way farmers protect their crops is by growing hy- 
brids that resist insects and diseases. Chemicals also 
help protect maize from pests. Farmers use herbicides 
to control weeds, insecticides to control certain seed- 
and root-eating insects, and fungicides to control fungi 
that rot seeds. In addition, farmers use certain chemicals 
and noisemaking devices to discourage birds from feed- 
ing on their crops. 


Endosperm 


Seed coat 


Embryo 


A mature maize seed has three main parts. (1) The embryo de- 
velops into a new plant. (2) The endosperm stores starch and 
other food energy. (3) The seed coat protects the parts. 
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Maize-producing areas 
of the world 


The United States produces 
about two-fifths of the world’s 
grain maize supply. Other 
major maize-producing coun- 
tries include China, Argentina, 
Brazil, France, India, Indone- 
sia, Mexico, and Romania. 
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Harvesting. The harvesting of maize for grain begins 
when the moisture content of the mature kernels has 
dropped to about 28 per cent. In many areas, harvesting 
is done with a combine harvester, a machine that picks 
the ears from the stalks, removes the husks, shells the 
maize, and cleans it in one operation (see Combine har- 
vester). The shelled grain is then dried with heated air 
and stored in bins for later sale or for use on the farm as 
livestock feed. 


Maize in industry 


Grain maize that is not used on producing farms to 
feed livestock is sold for export or to industry for pro- 
cessing. Four main industries process maize. They are, 
in order of the quantity of maize used: (1) the mixed- 
feed industry, (2) the wet-milling industry, (3) the dry- 
milling industry, and (4) the fermentation and distilling 
industry. 

The mixed-feed industry uses whole grain maize 
and by-products of the other industries to make live- 
stock and pet feeds. Manufacturers usually grind or 
crack the whole grain and then add other ingredients to 
produce a tasty, nutritious feed. They often shape the 
feed into pellets, which keep the ingredients from sepa- 
rating. 


Dent maize has a dent on the top of its 
yellow or white kernels. It is the most 
widely grown maize in North America 
and is chiefly used for livestock feed. 


Indian corn refers to types of maize with 
multicoloured kernels, such as flour and 
flint maize. Some people decorate their 
homes with Indian corn in the autumn. 


The wet-milling industry chiefly produces corn- 
flour. Manufacturers use cornflour in making bakery 
items, corn syrup, drugs, laundry starch, paper goods, 
textiles, and many other products. 

In the wet-milling process, cleaned and shelled maize 
is soaked in warm water for 24 to 48 hours to soften the 
kernels. The processors then coarsely grind the kernels, 
which frees the germ, or embryo, from each kernel. The 
germ is removed for use in corn oil and corn germ 
meal. The remaining material is finely ground and 
passed through screens to remove the seed coat and 
larger fragments. The material that passes through the 
screens consists of starch and a protein substance 
called g/uten. The gluten is removed for use in corn glu- 
ten meal. The starch that remains is pure cornflour. 

The dry-milling industry separates the kernel parts 
and processes them into corn meal, cornflour, grits, or 
corn oil. Manufacturers use those products to make 
such items as cornflakes, explosives, and snack foods. 
There are two systems of dry milling: (1) the new pro- 
cess system and (2) the old process system. 

The new process system, or degerming system, is 
used to process about 80 per cent of the maize used by 
the dry-milling industry. In this system, processors first 
clean the kernels and then increase their moisture con- 


Pod maize is the most primitive kind of 
maize. Each of its kernels is enclosed in 4 
separate pod, or husk. It is grown almost 
entirely for scientific research. 


tent by treating them with water or steam. The grain is 
then fed into a machine called a degermer. The deger- 
mer separates the germ and the seed coat from the en- 
dosperm by coarse grinding. It also breaks up the endo- 
sperm and passes the particles through screens that sift 
out the large pieces. Processors use the germ to make 
corn oil and corn germ meal. They use the seed coats 
and bits of the kernel stuck to them to make an animal 
feed known as hominy feed. The largest endosperm 
pieces are called flaking grits and are used to make 
cornflakes. The remaining endosperm pieces are 
ground to produce such products as brewers‘ grits, 
corn meal, and cornflour. 

The old process system, or nondegerming system, 
involves grinding whole maize kernels into corn meal 
called old process meal or whole corn meal. The meal 
generally has all parts of the kernel, though some meal 
is made without the seed coat. Old process meal has a 
high oil content from the germ and cannot be stored 
long. It is used to make tortillas and snack foods. 

The fermentation and distilling industry uses 
maize grain to produce alcohol. To produce alcohol 
from maize, many processors first remove the germ 
through coarse grinding. They then grind the remaining 
material into a meal and cook it to produce a mash, Bar- 
ley malt and water are also cooked into a mash. The two 
mashes are combined, and enzymes in the barley malt 
convert the starch in the combined mash to sugar. The 
processors next add yeast or bacteria to the mash, 
which cause the sugar to ferment, or convert to alcohol. 
Manufacturers can then remove and purify the alcohol 
from the fermented mash by distillation. Distillation in- 
volves turning the alcohol into vapour by heating the 
mash and then cooling the vapour back into a liquid. 
Products and by-products of the fermentation and dis- 
tilling industry include beer and whisky, antibiotics, in- 
dustrial enzymes, vitamins, and distillers’ feeds. 


History 


Scientists cannot trace the ancestry of modern maize 
directly to a wild plant, as they can such other grains as 
tice and wheat. However, they do know that Indians liv- 
ing in what is now central or southern Mexico gathered 
and ate maize from wild plants about 10,000 years ago. 
The ancestry of maize probably involves teosinte, a wild 
grass that is closely related to maize. Some scientists be- 
lieve that maize is descended directly from teosinte. 
Others think that maize is a product of natural hybridiza- 
tion between teosinte and a primitive popcorn. 

Maize was most widely cultivated by the Aztec Indi- 
ans of central Mexico, the Maya of southern Mexico and 
northern Central America, and the Inca of western 
South America. By the late 1400s, Indians grew maize as 
far south as Argentina and Chile and as far north as Can- 
ada. Europeans knew nothing of maize until Christopher 
Columbus landed in Cuba in 1492. Columbus took some 
maize seeds back to Spain. By the late 1500's, maize had 
become a well-established crop in Africa, Asia, southern 
Europe, and the Middle East. 

Before the 1800's, farmers used wooden or cast-iron 
ploughs. Mechanical maize planters were developed in 
the early 1800's, Mechanical maize pickers came into 
common use during the 1930's and 1940s. Today, almost 
all grain maize in industrial countries is harvested by 
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combines that pick, husk, shell, and clean the maize in 
one operation. 

Development of hybrids. During the early 1900's, an 
American geneticist named George Shull began experi- 
ments to produce vigorous, high-yielding hybrid maize. 
Shull established pure hereditary lines by inbreeding 
plants of the same variety. He then crossed two inbred 
lines to develop the first single-cross hybrids, which dis- 
played vigour. But because the inbred parents pro- 
duced very low hybrid seed yields, seed production was 
costly. In about 1918, another American geneticist, Don- 
ald Jones, bred two single-cross hybrids and developed 
the first double-cross hybrids. The single-cross female 
parent produced enough double-cross hybrid seeds to 
lower production costs and so make hybrids commer- 
cially important. Producers began selling double-cross 
hybrid maize seed in the 1920's. 

By the 1960's, producers had begun marketing single- 
cross hybrids that produced more uniform plants with 
higher grain yields than double-cross hybrids. Today, 
most maize seed comes from single-cross hybrids. 

Scientific classification. Maize belongs to the grass family, 
Gramineae (Poaceae). It is Zea mays, 

Related articles in World Book include: 


Alcohol Cornflour Hybrid 
Chinch bug Grain Plant 
Corn borer Grass Popcorn 
Corn syrup Hominy Starch 
Outline 
I. Uses of maize 
A. Food for people C. Industrial uses 


B. Livestock feed 
I. The maize plant 
A. Appearance 
B. How the plant develops 
Ill. Kinds of maize 
A. Dent maize 
B. Flint maize 
C Flour maize 
IV. Where maize is grown 
V. How maize is grown 
A. Growing conditions 
B. Controlling pests and diseases 
C Harvesting 
VI. Maize in industry 
A. The mixed-feed industry 
B. The wet-milling industry 
C. The dry-milling industry 
D. The fermentation and distilling industry 
Vil. History 


C. How the plant reproduces 


D. Sweet corn 
E. Popcorn 


Questions 
Where and by whom was maize first used for food? 
Why does popcorn pop? 
How was maize introduced into many areas of the world? 
What are single-cross hybrids? 
Why is pod maize raised? 
What are the three main parts of mature maize seeds? 
What is the chief product of wet milling? 


Majapahit was an empire ruled by Hindu kings of 
eastern Java. During the height of its power in the 1300's, 
its rulers claimed control over most of the islands of 
present-day Indonesia. The empire lasted from about 
1294 to 1486. 

The capital of Majapahit was near the site of present- 
day Mojokerto, in the Lower Brantas valley. Kertarajasa, 
the first ruler of Majapahit, came to the throne in A.D. 
1294, Other important rulers were Jayanagara, who 
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reigned from 1309 to 1328; Queen Tribhuwana (1328- 
1350); and Hayam Wuruk (1350-1389). The state lasted 
until about 1486. By then, the influence of Islam, closely 
associated with commercial progress, began to under- 
mine the culture on which Majapahit was based. 

See also Adityavarman; Gajah Mada; Hayam Wuruk. 
Majolica is a type of pottery glazed with tin oxide to 
produce a soft white colour. The name is sometimes 
spelled maiolica. Designs are painted on the white back- 
ground with other metallic oxides. These oxides turn 


The Bargello, Florence, Italy 
Majolica, a type of Italian pottery, is glazed with tin oxide. The 
majolica medicine jars above were made during the 1600s. 


various colours on the background when the pottery is 
fired (baked). Majolica is named after the Spanish island 
of Majorca, where pottery was exported to Italy. Centres 
for producing the pottery arose throughout Italy. 

The word majolica should be used only to describe 
Italian tin oxide-glazed pottery. But the term is also used 
to refer to the elaborately moulded pottery that has 
been chiefly made in England since the mid-1800's. How- 
ever, unlike true majolica, most of this pottery is coated 
with a lead glaze and is generally larger and more deco- 
rative than true majolica. 

See also Faience; Pottery (picture). 

Major, John (1943: _), became prime minister of 
the United Kingdom (UK) in 1990. He took office after 
Conservative Party members of Parliament chose him as 
party leader. He succeeded Margaret Thatcher as both 
prime minister and party leader. Major, at 47, became 
the youngest UK prime minister since 1894. Under his 
government, the UK played 
an important role in the 
Persian Gulf War of 1991 
(see Persian Gulf War). 

The son of a trapeze art- 
ist, Major was born in Mer- 
ton, south London, and ed- 
ucated at Rutlish Grammar 
School, Merton. In 1960, he 

joined the Conservative 
Party. 

Major was elected to the 
House of Commons in 1979 
as the member of Parlia- 
ment for Huntingdonshire 


John Major 


(later called Huntingdon). Between 1981 and 1983, Major 
served in Thatcher's first government as private secre- 
tary to ministers of state at the Home Office. He was ap- 
pointed a junior whip (responsible for party discipline) 
in 1983, and a full whip in 1984. From 1985 to 1986, 
Major served as under secretary for social security. In 
1986, he was appointed minister of state for social secu- 
rity and the disabled. j 

Major joined the Cabinet in 1987 as chief secretary to 
the Treasury. He served as foreign secretary from July to 
October 1989. He then became chancellor of the ex- 
chequer and then prime minister. Major led the Con- 
servative Party to victory in a general election in 1992, 
but his government was weakened by divisions within — 
the party and low morale in the country. In 1995, Major 
resigned the leadership of the party and demanded the 
party back him or choose another leader. Former Secre- 
tary of State for Wales, John Redwood, challenged 
Major unsuccessfully in a leadership election and Major 
remained prime minister. Í 
Majorca (pop. 534,511), also called Mallorca, is the 
largest island of the Balearic group in the western Medi 
terranean. It lies a little more than 150 kilometres off the 
eastern coast of Spain and is a Spanish possession. The — 
island has an area of about 3,500 square kilometres. 
Palma is the only large city. For the location of Majorca, 
see Spain (map). 

Many tourists visit Majorca. Farming and the tourist § 
industry are the island's chief economic activities. Prod- 


Cala Figuera is a natural harbour on the southern coast of 
Majorca. 


ucts include almonds, figs, olives, oranges, and wine. 
The island also has limestone and marble quarries and 
some manufacturing. 

See also Balearic Islands; Majolica. 
Majority rule is a principle of democratic govern- 
ment that requires a decision to be approved by a ma- 
jority of voters. A majority consists of at least one more 
than half the votes cast. Majority rule may be used to 
elect officials or decide a policy. A majority differs from 
a plurality. A candidate with a plurality receives more 
votes than any other candidate, but not necessarily a 
majority. In an election in which 10 people vote, a ma- 
jority would require at least six votes. A plurality might 
be as few as two votes. See also Democracy (Majority 
rule and minority rights). 
Makalu, Mount. See Mount Makalu. 


Makarios H1 (1913-1977), 
a Greek Orthodox clergy- 
man, became the first pres- 
ident of Cyprus in 1959. In 
July 1974, Cypriot troops 
led by Greek officers over- 
threw him, and he was 
forced to flee the country. 
He returned to Cyprus in 
December 1974 and served 
as president again until his 
death in 1977. While Ma- 
karios was out of office, 
Turkish troops took over a 
large part of northeastern 
Cyprus. See Cyprus (History). 

Makarios was elected bishop of Kitium in 1948. In 
1950, he was elected archbishop and ethnarch (national 
leader) of the Greek Cypriots. He led the Greek Cypriot 
movement for independence from the United Kingdom 
(UK) and for enosis (union with Greece) during the 
1950's. The UK exiled him to the Seychelles Islands in 
1956, but freed him in 1957. He was elected president 
after the United Kingdom agreed to independence for 
Cyprus. 

Archbishop Makarios was born Michael Christo- 
doulos Mouskos in Pano Panayia, Cyprus. He entered a 
monastery at age 13. He later studied at the National 
University of Athens in Greece. He also studied theology 
in the United States at Boston University. 

Makati (pop. 372,204) is a town on the island of Luzon 
in the Philippines. It lies about 1 kilometre south of Ma- 
nila, the Philippines’ capital, and occupies an area of 
about 29 square kilometres. Makati is an affluent suburb 
of Manila. It has secure residential areas inhabited by ei- 
ther well-to-do Filipinos or members of Manila's foreign 
community. One area, Forbes Park, is known as “million- 
aires row’. 

Makati has high-rise apartments and office buildings. 
Ayala Avenue is the centre of the Philippines’ finance in- 
dustry. Places of interest include the Ayala Museum and 
Ayala Center, a major shopping centre. 

Makeba, Miriam (1932- _), is an internationally ac- 
claimed South African singer. She first attracted atten- 
tion in the 1950's, as lead singer with the Black Manhat- 
tan Brothers, a Johannesburg group strongly influenced 
by American big band sounds. 

Makeba formed an all-woman group called the Sky- 
larks. In 1959, she won a leading role in the hit South Af- 
rican musical King Kong, which portrayed township life. 
She lived in political exile in many countries from the 
1960's to the 1990's. 

Makeup. See Theatre (Makeup techniques); Cosmet- 
cs. 

Makkah. See Mecca. 

Mako shark. See Shark (Kinds of sharks; picture). 
Malabo (pop. 15,253) is the capital of Equatorial Guinea. 
The city lies on Bioko, an island in the Gulf of Guinea in 
West Africa. For the location of Malabo, see Equatorial 
Guinea (map). Malabo is an important seaport. It handles 
such exports as bananas, cabinet wood, cacao, cinchona 
bark, coffee, kola nuts, and palm oil. Most of the city's 
people work for import-export companies. An airport 
lies near Malabo. 


Archbishop Makarios 
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British businessmen and colonists founded the city in 
1827. The British called it Clarencetown or Port Clarence. 
Spain took control of the city in 1844 and named it Santa 
Isabel. Malabo received its present name in 1973 after 
Equatorial Guinea had gained independence from 
Spain. 

Malacca. See Melaka. 

Malacca, Strait of. See Melaka. 

Malachi, Book of, is a book in the Hebrew Bible or 
Old Testament. It was written by an anonymous prophet 
probably in about 475 B.C. Malachi means my messen- 
ger and is probably not the writer's name, but a title 
taken from the book itself. 

A central theme of the book is the corruption of the 
priesthood. This corruption, the book says, caused many 
people of Judah to question God's justice and to lose 
their faith in Him. In the book, the prophet is also very 
concerned about intermarriage and predicts the coming 
of a messenger" before God's final judgment. This mes- 
senger is identified as the prophet Elijah in the last 
verses of the book. Later writers speculated that Elijah is 
to return from heaven to announce the Messiah and re- 
unite Israel. This interpretation impressed both Jewish 
and Christian belief about the expected arrival of the 
Messiah. 

See also Elijah; Bible (Books of the Old Testament). 
Malachite is a beautiful green copper ore. It consists 
of copper oxide, carbon dioxide, and water, and its 
chemical formula is 2CuO-CO,H,O. Malachite is formed 
in layers that vary in colour from apple green to dark 
grey-green (see Mineral [picture)). It is used chiefly as an 
ornamental stone. Fine pieces of malachite are mined in 
the Ural Mountains of Russia and in Cornwall, England. 
Other sources of the ore include Africa, Australia, and 
Arizona, U.S.A. 

In ancient times, people made bracelets of malachite 
because they thought it provided protection against dis- 
ease, lightning, and witchcraft. Some scholars believe 
malachite is the stone the Israelites called soham. This 
stone was one of the sacred jewels in the high priest's 
breastplate. 

Malagasy Republic. See Madagascar. 

Malamud, Bernard (1914-1986), was an American au- 
thor. Most.of Malamud's fiction describes in a humor- 
ous but sympathetic way the misfortunes of city dwell- 
ers, particularly Jews. 

Malamud’s early stories, collected in The Magic Bar- 
rel (1958), are often comic and sometimes rely on super- 
natural elements for their humour. But many critics 
argue that he was at his best in realistic novels. These 
novels lead the reader to a deeper awareness of how 
even ordinary people can rise to noble stature, as in his 
first novel, The Natural (1952). 

Malamud's novel The Assistant (1957) portrays the 
empty existence of Frank Alpine, a young man who robs 
a poor Jewish grocer. Alpine repents his crime and 
works for the grocer. In the process, he learns goodness 
and moral strength. After the grocer dies, Alpine con- 
verts to Judaism. Malamud won the 1967 Pulitzer Prize 
for fiction for The Fixer (1966). This novel examines how 
moral strength can be gained through oppression. 

Malamud’s other novels are A New Life (1961), The 
Tenants (1971), Dubin’s Lives (1979), and God's Grace 
(1982). His stories were collected in /diots First (1963), 
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Pictures of Fidelman (1969), Rembrandt's Hat (1973), and 
The Stories of Bernard Malamud (1983). Malamud was 
born in New York City. 

Malamute. See Alaskan malamute. 

Malan, Daniel Francois (1874-1959), was prime min- 
ister of South Africa from 1948 to 1954. As leader of the 
National Party, he founded the racial policy of apartheid 
(see Apartheid). 

Malan was born into a farming family at Wellington, 
near Riebeck West, in the Cape Province. In 1915, Malan 
was persuaded by J. B. M. Hertzog to lead the Cape 
branch of the newly formed National Party. 

In 1917, Malan was elected to parliament. He was a 
cabinet minister in Hertzog’s government from 1924 to 
1933. Malan broke with Hertzog in 1934 because he was 
against unification of the National and South African 
parties. Malan believed that Afrikaners (people of mainly 
Dutch ancestry) were the true South African nation and 
that their interests had to be specially protected. By 
1948, Malan had gained the support of a majority of Afri- 
kaners. He won a narrow victory in the 1948 general 
election, bringing his “purified” National Party to a posi- 
tion of power. 

Malaprop, Mrs., is a character in the English drama- 
tist Richard Sheridan's comedy, The Rivals (1775). Sheri- 
dan took the name from the French word malapropos, 
meaning awkward or inappropriate. Mrs. Malaprop con- 
stantly misuses words, as in this example: 


But the point we would request of you is, that you 
will promise to forget this fellow—to illiterate him, 
I say, quite out of your memory. 


Malapropism has come to mean the ludicrous misuse of 
words. 

Malaria is a dangerous parasitic disease common in 
tropical and subtropical areas. It is caused by protozo- 
ans (microscopic organisms) called Plasmodia and is 
transmitted by the bite of the female Anopheles mos- 
quito. Victims of malaria suffer attacks of chills and 


The life cycle of the 
malaria parasite 


Malaria is caused by protozo- 
ans called Plasmodia. These 
organisms spend part of their 
lives in the bodies of human 
beings and part in the bodies 
of Anopheles mosquitoes. 
The disease spreads from 
person to person through the 
bite of these mosquitoes. 


An infected mosquito in- 
jects Plasmodia with its bite. 


Each Plasmodium enters a 
red blood cell and multiplies. 


fever, and 2 to 3 million people die of the disease each 
year. 

There are four types of malaria, each of which is 
caused by a different species of Plasmodium. The four 
protozoans that cause malaria are P. falciparum, P. vivax, 
P. ovale, and P. malariae. (The P. stands for Plasmodium) 

Symptoms. Malaria causes periodic chills, with fe- 
vers that may reach 41.1° C. P. falciparum, P. vivax, and P. 
ovale cause attacks of chills and fever that recur about 
every 48 hours. In P. malariae infections, chills and fever 
recur about every 72 hours. 

A malarial attack lasts two or more hours and is ac- 
companied by headache, muscular pain, and nausea. 
After each attack, the patient perspires, causing the 
body temperature to drop to normal. Between attacks, 
the patient feels better but is weak and anaemic. 3 

The most serious type of the disease is caused by P. 
falciparum. Its victims become weaker with each attack 
of fever, and most of them die if untreated. In P. vivax, P. 
ovale, and P. malariae infections, the attacks get less se- 
vere and finally stop, even without treatment. But in P. 
vivax and P. ovale infections, the symptoms may reap- 
pear after a long period. 

Spread. The life cycle of the Plasmodium protozoan 
includes three basic stages. The first stage occurs in the 
mosquito’s body, and the second and third stages take 
place in a person's body. The first stage begins when the 
mosquito bites someone who has malaria. Plasmodia 
enter the insects body and reproduce in its stomach. 
Young protozoan enter the mosquito’s saliva. 

The second stage occurs after the mosquito bites an- 
other person. Plasmodia from the mosquito's saliva 
enter the person's blood. They travel to the liver, where 
they multiply and form clumps of parasites, After several 
days, these clumps of parasites burst and release new 
Plasmodia. During the third stage, each Plasmodium in- 
vades a red blood cell, where it multiplies again. The in- 
fected blood cells eventually rupture and release large 
numbers of Plasmodia, which invade additional red 


Plasmodia 
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Each Plasmodium invades a 
liver cell and multiplies. 


The cell bursts, releasing à 
new form of Plasmodia. 
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The cell ruptures, and Plas- 


cel Some Plasmodia are able t0 
modia invade more red cells. 


infect mosquitoes. 


blood cells. This invasion, multiplying, and cell rupture 
by the parasites continues, causing the periodic attacks 
of fever that are typical of malaria. An attack occurs each 
time the red blood cells rupture. Some Plasmodia de- 
velop in human blood and reproduce in a mosquito's 
body. They enter the insect's body when the mosquito 
bites a person, and their life cycle begins again. 

Treatment and prevention. Doctors diagnose ma- 
laria by identifying Plasmodia in a sample of the patient's 
blood. Most cases can be cured by using antimalarial 
drugs. Some varieties of P. falciparum have become re- 
sistant to the most widely used of these drugs (chloro- 
quine) and new drugs have been developed to solve 
this problem. Antimalarials can prevent the disease in 
addition to curing it. People who plan to travel in areas 
where they could be exposed to malaria should seek 
medical advice on drugs to take before, during, and 
after their trip to avoid infection. 

Prevention of malaria also involves controlling the 
Anopheles mosquito. To do so, workers spray people's 
homes with insecticides. They drain, spray, or fill in bod- 
ies of stagnant water where the insects breed, People 
also use mosquito netting and insect repellents and put 
screens on windows and doors. 

During the 1950's and 1960's, the World Health Organ- 
ization (WHO) tried to wipe out malaria. At first, the 
widespread use of insecticides, particularly DDT, elimi- 
nated malaria in some areas and greatly reduced the 
number of cases in others. However, the fight against 
malaria slackened, and the number of cases increased 
again. Anopheles mosquitoes became resistant to DDT 
and other insecticides, and some Plasmodia became re- 
sistant to drugs. Also, the cost of fighting malaria in- 
creased greatly. These problems prompted researchers 
to step up efforts to develop a vaccine that could help 
eliminate the disease. In 1993, The World Health Organi- 
zation was given legal rights to a vaccine developed by 
Manuel Patarroyo, a Colombian scientist. 

See also Cinchona; Laveran, Charles L. A; Mosquito 
(pictures); Quinine; Ross, Sir Ronald. 

Malawi is a small scenic country in southeastern Af- 
rica. It is about 850 kilometres long and from 80 to 160 
kilometres wide. Malawi lies on the western shore of 
Lake Nyasa, called Lake Malawi in that country. Ancient 
volcanic activity left Malawi with rich soil. But moun- 
tains, forests, and rough pastures leave only about one- 
third of the land suitable for agriculture. 

The country takes its name from the Malawi kingdom, 
which was established by local people during the 1500s. 
Once the British protectorate of Nyasaland, Malawi be- 
came an independent country in 1964. Lilongwe is the 
capital of Malawi, and Blantyre is the largest city. 

Government. Malawi is a republic, with a president 
as its head of state and chief executive. The president 
appoints a cabinet to help govern the country. Under 
the constitution, the people elect the president to a five- 
year term. In 1970, a constitutional amendment made 
Hastings Kamuzu Banda president for life. But in 1993, 
Voters in a referendum chose by a majority of 63.5 per 
cent to have a multiparty system with free elections for 
the Presidency. The referendum was held in response to 
Pressure from Western governments, who stopped aid 
to Malawi and demanded improvements to Malawi's 
human rights record. 
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People. The majority of Malawi's people are black Af- 
ricans, Most of them live in small villages. In these rural 
areas, the people live in round or oblong houses that 
have mud walls and thatched roofs. Most of the people 
speak Bantu languages. The leading Malawian ethnic 
groups are the Chewa (Cewa), Lomwe, Nyanja, Yao, and 
Ngoni (Angoni). Also, about 9,000 Europeans and about 
14,000 Asians and people of mixed origin live in Malawi. 


Facts in brief about Malawi 


Capital: Lilongwe. 

Official languages: Chichewa and English. 

Area: 118,484 km’. 

Population: Estimated 1996 population—11,552,000; density, 98 
people per km; distribution, 86 per cent rural, 14 per cent 
urban. 1987 census—7,988,507. Estimated 2001 population— 
12,917,000. 

Chief products: Agricu/ture—cotton, hides and skins, maize, 
peanuts, sorghum, sugar cane, tea, tobacco. Manufacturing 
and processing—bricks, cement, cotton goods, food process- 


ing. 

Flag: The flag has black, red and green horizontal stripes, with a 
red rising sun on the black stripe. See Flag (picture: Flags of 
Africa). 

Money: Currency unit—Malawi kwacha. One kwacha=100 tam- 
bala. 
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In most Western cultures, the father is the head of the 
family and descent is determined through him. But most 
Malawi people determine descent through the mother. 
New families often establish households near their 
mother or relatives of their mother. Mothers have tradi- 
tionally raised the family's food crops, while the fathers 
have provided other food for the family such as meat 
and fish. But today both men and women farm the land. 
Women grow food crops for their families, and men 
grow most of the crops for sale, such as sugar cane, tea, 
and tobacco. 

Chichewa and English are Malawi's official languages. 
Nyanja and Yao are the most popular languages in cen- 
tral and southern Malawi. Most of the people in north- 
ern Malawi speak Tumbuka. 

Many of Malawi's people practise traditional African 
religions. About 700,000 of the people are Christians, 
and about 500,000 are Muslims (followers of Islam). 

Approximately 800,000 children—about 70 per cent of 
the boys and 50 per cent of the girls—attend primary 
schools, But only about 4,500 children attend the coun- 
try's 17 secondary schools. The University of Malawi is 
located in Zomba. It has branch colleges or institutes in 
other cities. 

Land. Malawi is a land of great scenic beauty. Grass- 
land and savanna (areas of coarse grass and trees) cover 
much of the land. The Great Rift Valley runs the length 
of Malawi from north to south. Lake Nyasa fills most of 
the valley. It is 472 metres above sea level. The Shire 
River flows out of the southern end of the lake to the 
Zambezi River. West of the lake, the land rises steeply to 
a plateau about 1,200 metres above sea level. Malawi's 
highest mountain, Sapitwa (3,000 metres), rises on a pla- 
teau southeast of the Shire River. 

The lowlands in the Shire Valley and along the lake 
have a hot, humid, tropical climate. The temperature in 
this area averages from 23° to 26° C. The plateaus are 
much cooler, averaging about 14° C in higher areas and 
about 18° C in lower areas. The northern parts of the 
country average about 180 centimetres of rainfall a year. 
The southwestern parts get an average of only 76 centi- 
metres a year. 

Economy. Malawi is a poor country. It has no impor- 
tant mineral deposits. Its economy is based on agricul- 
ture, but only about a third of the land is suitable for 
farming. The most important export crop is tea, which is 
grown on estates in the highlands that are owned by Eu- 
ropeans. Important crops grown by Africans include 
sorghum, sugar cane, tobacco, cotton, maize, and pea- 
nuts. Many farmers raise livestock. Fishing in Lake Nyasa 
has also become an important industry. 

Malawi's few manufacturing industries produce such 
goods as bricks, cement, cotton goods, and processed 
foods. Valuable hardwood forests cover the northwest 
part of the country, but they are too difficult for trucks to 
reach. 

Malawi has nearly 10,000 kilometres of roads, but 
only about 1,000 kilometres are paved. A main road runs 
the length of the country, and Malawi has. roads linking 
it with Tanzania, Zambia, and Zimbabwe. A railway in 
the Shire Valley connects Malawi with the Mozambique 
port of Beira on the Indian Ocean. An international air- 
port near Blantyre provides air service to eastern and 
southern Africa. 


History. Bantu-speaking people began living in Ma- 
lawi about 2,000 years ago. They formed kingdoms as 
well as smaller political groups. In the 1830's, two other 
Bantu-speaking groups, the Ngoni and Yao, invaded the 
area. The Yao were slavetraders who sold slaves to the 
Arabs along the eastern coast of Africa. 

The British missionary David Livingstone reached the 
area in 1859. He found it torn by local wars, and saw the 
suffering the slavetraders caused. Livingstone called for 
“commerce and Christianity“ to bring peace to the area. 
In 1875, the Free Church of Scotland set up a mission 
that later became an important religious centre. Scottish 
businessmen formed the African Lakes Corporation 
three years later to introduce lawful business instead of 
the slave trade. In 1889, the British made treaties with 
the local chiefs on the western shore of Lake Nyasa. Two 
years later, the British proclaimed the territory as the 
Protectorate of Nyasaland. 

In 1953, the British made the protectorate part of a 
federation with Northern and Southern Rhodesia, the 
Federation of Rhodesia and Nyasaland. The Africans liv- 
ing there opposed the creation of the federation, and 
protested strongly against it. In 1958, Hastings Kamuzu 
Banda, a doctor educated in the United States, became 
the leader of an independence movement in the protec- 
torate. In July 1964, the protectorate gained independ- 
ence as the nation of Malawi. In 1966, Malawi adopted a 
new constitution and became a republic. A constitu- 
tional amendment passed in 1970 made Banda president 
for life. 

During colonial times, many Malawian men went to 
neighbouring lands to find work. Since independence, 
the government of Malawi has encouraged increased 
economic production within the country. As a result, the 
number of labourers migrating to other countries has 
decreased greatly. The government has also encour- 
aged foreign investment and assistance. 

In a referendum held in June 1993, the Malawian peo- 
ple rejected the one-party state in favour of multiparty 
democracy. Opposition parties campaigned for a gen- 
eral election, which was held in 1994. Banda lost the 


Malawi fishermen set out in canoes to catch fish in Lake Nyas@ 
Malawi is a beautiful but poor country, and fishing has become 
an important industry as well as a source of food. 


presidency to Baliki Muluzi of the newly formed United 
Democratic Front (UDF). 

See also Banda, Hastings K.; Lilongwe. 

Malay Archipelago, also called the East Indian Ar- 
chipelago or Malaysia, is in a part of the Pacific Ocean 
that contains the largest group of islands in the world. 
The equator runs through the middle of the group. The 
archipelago lies between southeastern Asia and Aus- 
tralia, and includes the Philippines, Indonesia (including 
the Moluccas and Lesser Sunda Islands), New Guinea, 
and smaller groups. The archipelago covers 2,886,210 
square kilometres. For location, see the maps with Indo- 
nesia; Pacific Islands. 

The islands have much fine, fertile soil. Oranges, man- 
goes, guavas, rice, maize, sugar, coffee, cacao, coco- 
nuts, sago, breadfruit, and yams flourish. Exports in- 
clude gutta-percha (a substance similar to rubber), 
camphor, and other forest products. Several of the Ma- 
layan islands also contain deposits of gold, manganese, 
chromium, iron, sulphur, oil, tin, and phosphate rock. 

Naturalists and other scientists have discovered much 
valuable scientific material in the islands. Their most fa- 
mous find was the fossil bones of the Java man. Scien- 
tists believe he lived about 14 million years ago (see 
Java man). Today, mostly Malaysian and Papuan people 
live on the islands of the Malay Archipelago. 

See also East Indies. 

Malay-Indonesian language is the language of the 
Malay Peninsula and the Malay or Indonesian archipel- 
ago, or island group (see Malay Archipelago). It is the 
root from which come the official languages of Malaysia 
and Indonesia. The form of the language used in Malay- 
sia is known as Bahasa Malaysia (Malaysian language). 
The closely related form used in Indonesia is called 
Bahasa Indonesia (Indonesian language) and is one of 
250 languages spoken in that country. 

The Malay-Indonesian language, usually called simply 
Malay outside Indonesia, is also spoken in Brunei. In 
Singapore, it is the third official language after Manda- 
rin and English. In addition, it is spoken by the Malay 
population of southern Thailand. About 200 million peo- 
ple speak Malay-Indonesian, making it the fifth most 
widely spoken language in the world. 

Malay-Indonesian belongs to the Malayo-Polynesian 
family of languages (called Austronesian by most mod- 
ern language experts). It is part of a widely distributed 
group of languages spoken in most of the islands of the 
Indian Ocean and the Pacific Ocean from Madagascar to 
Easter Island. See Language. 

Characteristics of Malay-Indonesian. Malay- 
Indonesian is relatively simple to learn. There are few 
Problems of grammar. Nouns have no masculine or fem- 
inine genders, as they do in French, for example, and 
they do not change their forms when plural. Adjectives 
follow the nouns they are connected with. 

Malay-Indonesian makes considerable use of word 
elements called affixes. These are added at the start, at 
the end, or in the middle of words in order to form 
other words. The word beli is the root of the verb to 
buy. The affix mem- is placed in front to produce the ac- 
tive form buy, and the affix di- is used similarly to supply 
the passive form be bought. 

Other affixes work like adverbs. Adverbs of time help 
to form different tenses of a verb. The phrase saya pergli 
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means / go. If you add the adverb for yesterday, then 
saya pergli means / went (yesterday). 

Malay-Indonesian also uses doubling of words or syl- 
lables to indicate certain aspects of grammar or mean- 
ing. A repeated word may show a plural. Thus, rumah 
means house, but rumah-rumah means houses. A re- 
peated word element may indicate an action that is re- 
peated or prolonged. Thus berlari means to run, but 
berlarilari means to keep on running. 

As a common trading language, Malay-Indonesian 
has borrowed many words from other languages. These 
include raja (king) of Indian origin; tembaku (tobacco) 
from Portuguese; and teh (tea) from Chinese. Dutch has 
contributed such words as a/fabet (alphabet), brosur 
(brochure), and bensin (petrol). English words in Malay- 
Indonesian include badminton, golf, and target. Other 
English words that are harder to recognize include bis- 
nismen (businessman) and wesket (waistcoat). Words 
that have come into English from Malay-Indonesian in- 
clude orangutan, sarong, and satay. 

History and development. The earliest record of 
Old Malay, the most ancient form of what is now Malay- 
Indonesian, dates from A.D. 682. It is a stone inscription 
in Indian characters from southern Sumatra. Some ex- 
perts believe that Malay originated in Sumatra and 
spread from there about 300 years later. 

When Muslim scholars and missionaries reached the 
region in the 1300's, they found Malay convenient for 
converting the local population. The Muslims also 
brought pens, ink, and paper to the region and showed 
the people of the archipelago how to use them. Some 
people, such as the Javanese, already knew how to 
write. But for most Malay-speaking people, writing their 
own language was a new experience. They used the Ar- 
abic script, which they called Jawi, right up to the 1800's. 

British and Dutch traders brought the Roman alpha- 
bet and punctuation system to the archipelago. It was 
easier and clearer to use than Jawi. The Europeans also 
introduced printing. Today, Jawi has almost died out. 

In the 1920's, when Indonesian nationalism was gath- 
ering strength, the widespread use of Malay helped 
promote unity among the Indonesians. The Youth 
Pledge, an oath in three parts taken by young Indone- 
sian nationalists, confirmed the place of the language. 
The third part of the oath was “We, the sons and daugh- 
ters of Indonesia, uphold as the language of unity the In- 
donesian language’. In this way, the form of Malay used 
in Indonesia acquired the name /ndonesian. 

When the independence of Indonesia was pro- 
claimed in 1949, Bahasa Indonesia was declared the offi- 
cial language. It had been taught in schools in Indonesia 
since 1945. In Malaysia, the standard form of Bahasa Ma- 
laysia has been taught in schools since independence in 
1957. As a result, the pidgin (simplified trading lan- 
guage) known as Bazaar Malay, is fast disappearing. So 
too is Baba Malay, formerly used by Chinese residents 
of Malaysia. There are some differences in the way 
Bahasa Indonesia and Bahasa Malaysia are written, but 
people who know one form can understand the other. 
Malay-Indonesian literature is the body of spoken 
and written literature composed in the language of the 
Malay Peninsula and the Malay or Indonesian archipel- 
ago (island group) in Southeast Asia. See Malay Archi- 
pelago; Malay-Indonesian language. 
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Oral literature. Up to the 1300's, almost nobody liv- 
ing in the region where Malay was spoken could read 
or write. The earliest literature there was therefore ora/ 
(spoken or sung). 

Oral literature has continued to the present day. A 
singer called a penglipur lara (soother of cares) travels 
around the villages and chants stories and poems from 
memory. In Java and Bali, the penglipur lara operates a 
shadow play at the same time (see Wayang). 

Written literature really began with the arrival of 
Muslim missionaries from India and the Middle East 
during the 1300's. The Muslims introduced pen, ink, and 
paper, and taught the population to write using Arabic 
characters. Using the Arabic script, which they called 
Jawi, the people of the Malay-Indonesian region wrote 
down stories, poems, and ballads of their own. 

Jawi remained in use for about 500 years. Many tradi- 
tional hand-written Jawi manuscripts from this period 
still exist. They include collections of stories similar to 
The Arabian Nights’ Entertainments, books of laws, 
books on lovemaking, and textbooks on war. 

European influence. The Dutch and English traders 
and missionaries who began to arrive in the Malay- 
Indonesian region about 1600 brought with them Euro- 
pean printing presses and the Roman alphabet (see 
Malay-Indonesian language). The publication of Malay- 
Indonesian literature soon began. By the end of the 
1800's, people were reading cheap printed books writ- 
ten in the language of the Malay-Indonesian region. 

The 1900's. Malay literature written in Singapore, 
Brunei, and what is now Malaysia underwent a change 
in the 1900’. The old manuscript literature was not 
abandoned altogether but Malays at this time began to 
write a new form of literature. Some literature was influ- 
enced by the surviving oral tradition. Some drew upon 
writings from the Middle East. But most of it was influ- 
enced by literature in English. Using Western literary 
models, Malay culture found new ways to express itself. 
Modern Malay literature reflects the worries and prob- 
lems of the Malays, such as the conflicts between urban 
and rural life and the influence of Islam on a nonreli- 
gious society. 

In Malaysia, one of the most influential literary move- 
ments was ASAS 50 (the literary generation of 1950). This 
movement was nonpolitical but did concern itself with 
promoting Malay interests at a time when the region 
was seeking independence from the United Kingdom. 
The short story was a popular feature of this movement. 
By the 1960s, sex became a major theme in Malay nov- 
els for the first time. 

In Indonesia, the existence of a distinct Indonesian 
form of the Malay language, called Bahasa Indonesia, 
was finally recognized in the 1920s. But the roots of a 
national Indonesian literature go back earlier than this. 
In 1908, the Dutch colonial government set up an insti- 
tute, later known as Balai Pustaka, to encourage (and 
perhaps control) literature in Indonesia. 

A national Indonesian literature began to take shape 
in the 1930s. At its centre was a journal, called Pujangga 

Baru (The New Poet), published from 1933 to 1942. This 
era of Indonesian writing was known as the Pujangga 
Baru period. One of its leading writers was Sutan Takdir 
Alisjahbana (see Takdir Alisjahbana, Sutan). 
Angkatan ‘45 (the 1945 Generation) was the most influ- 


ential literary movement in Indonesia. After the Japanese 
invaded Indonesia in 1942, a group of young writers 
began to chronicle the harsh realities of life during the 
Japanese occupation and, later, the struggle for inde- 
pendence. At the time of the Japanese invasion, Chairil 
Anwar, then aged 19, began writing poetry. After the 
sudden downfall of the Japanese in 1945, the political af- 
fairs of the region fell into chaos. The Angkatan ‘45 
began in that year, with Chairil Anwar as one of its most 
lively members. See Chairil Anwar. 

With the Angkatan ‘45, Indonesian literature took its 
place on the world stage. Two authors who wrote about 
World War II were the short-story writer idrus (1927- 
1979) and the novelist Pramudya Ananta Tur (see Pramu- 
dya Ananta Tur). A writer of today is Rendra (1935- — ), 
a protest poet and satirical dramatist. 

Apart from its national language, Indonesia is home 
to about 250 regional languages. Many of these 
tongues, which are quite different from Malay- 
Indonesian, boast thriving literatures of their own. The 
most important regional literature is in Javanese. 

Modern Javanese literature is of three distinct types: 
(1) literature by the Javanese aristocracy, defending aris- 
tocratic values; (2) the more popular writing of the com- 
mon people, highly influenced by novels in Indonesian; 
and (3) literature influenced by the Western tradition. In 
the 1900's, more Javanese have begun to write in Indo- 
nesian. 

Malaya is a former name of Peninsular Malaysia—a re- 
gion of Malaysia. For details of the region, see Malaysia. 
Malays are a group of Southeast Asian peoples. Most 

of the approximately 130 million Malays live in Indone- 

sia and Malaysia, and belong to the Asian geographical 

race, which includes the Chinese and Japanese. 

The Malay culture is extremely diverse. It consists of 
about 300 ethnic groups that speak various dialects of 
the Malay-Indonesian language. Most of the groups are 
Muslims and work as civil servants or rice farmers. Both 
men and women often dress in a traditional length of 
cloth worn as a skirt. In general, the Malays place a high 
value on social harmony, courtesy, and respect for au- 
thority. 

Anthropologists believe the ancestors of the Malays 
migrated to Southeast Asia from southern China thou- 
sands of years ago. These ancestors practised a religion 
based on animism, the belief that all things in nature— 
even lifeless objects—have spirits. Some Malays today 
combine animism with other religions (see Animism. 

In the first century A.D, traders from India took Hin- 
duism and Buddhism to the Malay region. For hundreds 
of years, rival Hindu and Buddhist Malay kingdoms 
struggled against each other. In the 1400's, Muslim mer 
chants and teachers from the Near East and India intro- 
duced Islam to the Malays. The ruler of Melaka, an im- 
portant Malay kingdom, converted to Islam and 
promoted its spread. 

In the 1500, the Portuguese captured Melaka and 
became the first Europeans to influence the Malays. For 
most of the 1700's to the mid-1900s, the Dutch ruled In- 
donesia and the British governed Malaysia. Indonesia 
and Malaysia then gained independence, and the Ma 
lays played a major role in shaping the two nations. 

See also Indonesia (People; History); Malaysia (Peo 
ple); Malaysia, History of. 
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Malaysia has crowded cities and large rural areas. Kuala Lumpur, /eft, is the capital and largest city. 
Farmers grow rice, right, as their main food crop, and produce rubber and palm oil for export. 


Malaysia 


Malaysia is a country in Southeast Asia. It consists of 
two regions about 650 kilometres apart, which are sepa- 
rated by the South China Sea. The regions are Peninsu- 
lar (formerly West) Malaysia, and Sarawak and Sabah 
(formerly East Malaysia), on the northern part of the is- 
land of Borneo. Peninsular Malaysia borders on the 
north with Thailand. 

Malaysia is a tropical land, much of which is covered 
by dense rainforests. It is the world’s largest producer of 
natural rubber and pa/m oil (vegetable oil from palm 
tree nuts), Malays and Chinese people make up most of 
the country’s population. Kuala Lumpur is Malaysia's 
capital and largest city. 

The nation of Malaysia was formed in 1963, when Ma- 
laya, Sarawak, Sabah, and Singapore united. Malaya was 
an independent nation that occupied what is now Penin- 
sular Malaysia. Sarawak and Sabah were separate colo- 
nies of the United Kingdom (UK) that covered what is 
now the Malaysian region of Sarawak and Sabah. Singa- 
pore was a UK colony, south of Malaya. Singapore with- 
drew from Malaysia in 1965. 


People 


Population and ethnic groups. For Malaysia's total 
Population, see the Malaysia in brief table with this arti- 
Cle. About three-fifths of the people live in rural areas. 
More than 80 per cent of the people live in Peninsular 
Malaysia. 

_ Malaysia's largest population groups are, in order of 
size, the Malays, Chinese, and Indians. Malays make up 
about 50 per cent of the population, Chinese about 35 
Per cent, and Indians about 10 per cent. A number of 
Sihen ethnic groups who live chiefly in Sarawak and 

abah make up the rest of the population. The largest 
groups in Sarawak and Sabah are the Dyaks and the Ka- 
dazans (see Dyaks). 


Malaysia's ethnic groups speak separate languages or 
dialects, and, in many areas, have different ways of life 
and hold different religious beliefs. Malays make up the 
most powerful group in Malaysian politics, but the Chi- 
nese control much of the nation’s economy. Despite dif- 
ferences between the major ethnic groups which have 
led to friction and, sometimes, violence, Malaysia is a 
model of racial harmony. 

Languages. Bahasa Malaysia, the Malay language, is 
used by the Malay people and Malaysians generally in 
everyday life. It is the country's official language (see 
Malay). 

Most Chinese speak the Chinese language, and most 
Indians speak Tamil. Many Malaysians also understand 
English, which is widely used in business. 

Way of life. Peninsular Malaysia includes many 
crowded cities as well as large rural regions. Sarawak 
and Sabah has several large towns along the coast and 
rivers, but the interior is chiefly a rural area. 

The majority of the country's Malays live in rural areas 
on the peninsula. Most of them work as farmers and live 
in settlements called kKampungs. Many houses in rural 
areas are made of wood. Most have thatched roofs, but 
some have roofs made of tiles. Some houses are raised 
above the ground on stilts. Most Malays who live in cit- 
ies work in industry or in government jobs. 

Most of Malaysia's Chinese people live in cities. Large 
numbers of them work in shops, business offices, and 
factories. Chinese people own a large proportion of Ma- 
laysia’s businesses. Wealthy and middle-class Chinese 
live in suburban homes or high-rise blocks of flats in 
central city areas. In the cities, some low-income Chi- 
nese as well as Malays and Indians live in crowded, run- 
down areas. 

Large numbers of Malaysia's Indians work on rubber 
plantations. Many others hold city jobs. 


Malaysia in brief 


Capital: Kuala Lumpur. 

Official language: Bahasa Malaysia (the official form of 
Malay—very similar to Bahasa Indonesia, the official lan- 
guage of Indonesia). 

National anthem: “Negara Ku" (My Country’) 

Largest cities: 

Kuala Lumpur 1,145,075 (1991 census) 
Ipoh 344,627 (1991 census) 

George Town 212,405 (1991 census) 
Johor Bahru 150,162 (1991 census) 


Malaysia's flag dates from 1963. Its 14 red and white stripes 
and the 14 point gold star represent the 13 Malaysian states 
and the federal government. The blue field carries the cres- 
cent symbol of Islam, the official state religion. 


The national crest shows the symbols and colours of the 
various states of the federation. The design includes the 
crescent and the star of the flag. Yellow is the official colour 
of the monarchy. 


Land and climate 


Land: In Southeast Asia. Consists of Peninsular Malaysia (the 
southern part of the Malay Peninsula) and Sarawak and 
Sabah (both in northern part of island of Borneo). The two 
sections are separated by about 650 kilometres of the 
South China Sea. Peninsular Malaysia borders Thailand in 
the north and is connected to Singapore by causeway in 
the south. It lies across narrow Strait of Malacca from In- 
donesian island of Sumatra. Sarawak and Sabah border 
the Indonesian part of Borneo. Mountains and rugged 
hills occupy much of interior Peninsular Malaysia, the bor- 
der between Sarawak and Indonesia, and much of Sabah. 
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Area: 329,758 km?. 

Elevation: Highest—4,094 m (Mount Kinabalu in Sabah). 
Lowest—sea level, along the coast. 

Climate: Hot and moist all year. Somewhat cooler in high- 
land locations and where breezes blow from ocean. 


Government 


Form of government: Constitutional monarchy. In prac- 
tice, a parliamentary republic. 

Head of state: Yang di-pertuan agong (king with mostly cer- 
emonial duties). 

Head of government: Prime minister. 

Legislature: Parliament of two houses: 177-member House 
of Representatives and 69-member Senate. 

Executive: Prime minister (selected by the House of Repre- 
sentatives) and Cabinet (selected by prime minister). 

Political subdivisions: 13 states and the federal territory of 
Kuala Lumpur. 


People 


Population: Estimated 1996 population—20,532,000; 1991 
census—17,566,982; 2001 estimate—22,648,000. 

Population density: 62 people per km’. 

Distribution: 53% rural, 47% urban. 

Major ethnic/national groups: 50% Malay; 35% Chinese; 
10% Indian; 5% native tribal groups (mostly in Sarawak and 
Sabah). 

Major religions: 50% Muslim; 25% Chinese religions 
(blends of Buddhism, Confucianism, Taoism); 7% Hindu; 
6% Buddhist; 6% Christian; 5% tribal religions. 


Population trend 


Year Population 

1970 10,434,000, 

1980 (census) 13,183,005 

1991 (census) 17,566,982 

1996 20,532,000* 
“estimated 


Economy 


Chief products: Agricu/ture—palm oil, rubber, timber, rice, 
coconuts, pepper, pineapples, cacao. Manufacturing— 
electronic components and computers, air conditioners 
and other electric equipment, machinery, motor vehicles, 
processed foods, rubber goods, textiles and clothing. 
Mining—petroleum, natural gas, bauxite, iron, tin. 

Money: Currency unit—ringgit. One ringgit=100 sen. 

Gross domestic product: 7993 total GDP—U.S. 
$64,500,000,000. 1993 GDP per capita—U.S. $3,923. 

Foreign trade: Major exported goods—electric and elec- 
tronic equipment, machinery, petroleum, rubber, timber, 
palm oil. Value of exported goods and services—U.S. 
$24,529,000,000 (1988). Major imported goods—machin- 
ery, appliances, chemicals. Va/ue of imported goods and 
Services—U.S. $22,726,000,000 (1988). Main trading 
partners—Japan, United States, Singapore. 


Langkawi Island 


Highlights 
Western Peninsular Malaysia 


Kuala Lumpur. Malaysia's capital, larg- 
est city, and commercial centre. Blend 
of Malay, Chinese, Indian, and British 
cultures. Grandiose National Mosque 
with umbrella-shaped domes, Moor- 
ish-style railway station, crowded and 
colourful Chinatown. Central Market 
has tremendous variety of local prod- 
ucts, cultural programmes, arts and 
crafts demonstrations, and food ven- 
dors. Parliament House and National 
Monument tower over spacious Lake 
Gardens with artificial lake. National 
Museum showcases history and cul- 
tures within Malaysia. Vast Batu 
Caves—with Hindu shrine—north of 


city. 


National mosque, Kuala Lumpur 


Penang Island. Popular beach resorts, 
scenic island tours, traditional Malay 
and Chinese communities. Oldest Brit- 
ish settlement in Malaysia. Botanical 
Gardens abloom with exotic plants, 
Snake Temple full of live venomous 
snakes. Wild monkeys and many bird 
Species at Monkey Beach. Funicular 
railway to top of 830-metre Penang Hill. 
Penang Bridge, longest in Southeast 
Asia, connects island with peninsular 
Malaysia. 

George Town. Major city of Penang Is- 
land. A centre of tin trade. Predomi- 
nantly Chinese in population and at- 
mosphere. Many striking places of 
worship; Hindu temples, Buddhist tem- 
ples, Malay mosques, Anglican 
churches. 

Melaka (Malacca). Historically interesting 
Port city, ruled at various times by Ma- 
lays, Chinese, Portuguese, Dutch, and 
British. Stadthuys, massive pink Dutch 
colonial town hall built in mid-1600s; 
antique shops; Cheng Hoon Teng Tem- 
ple, oldest Chinese temple in Malaysia, 
built in the mid-1600's; Bukit China, 
cemetery with tombs dating back to 
Ming dynasty. 


Cameron Highlands. Mountain resort 
and centre of Malaysian tea produc- 
tion. Lush jungles, waterfalls, cool 
mountain air. 

Pangkor Island. Resort area with pris- 
tine beaches and thick jungles. 

Langkawi. Group of 99 islands, most un- 
inhabited. Isolated beaches and un- 
spoiled land, Telaga Air Panas hot 
springs, Telaga Tujuh waterfalls. 

Johor Bahru. Capital of state of Johor. 
Connected by causeway to Singapore. 
Istana Besar (royal palace) and Istana 
Gardens open to public. 

Eastern Peninsular Malaysia 

Rantau Abang. Malaysia's principal tur- 
tle beach. Giant leatherback turtles lay 
eggs (May to September). 

Tioman Island. Largest east coast island. 
Sparsely populated, ideal for snorkel- 
ling, mountainous, covered with jun- 
gle. 

Kota Bharu. Capital of state of Kelantan. 
Centre of Malay culture, crafts, and Is- 
lamic religion. 

Taman Negara. Sprawling national park. 
Jungle trails, scenic river boat trips; 
abundant wildlife includes gibbons, el- 
ephants, tigers, and tapirs. 

Top-spinning contests (Main gasing in 
Malay language). Held in villages, just 
before rice harvest. Tops weigh up to 
about 7 kilograms; require great skill. 
Champion spinners are village folk he- 
roes. 

Kite flying contests. Some kites works 
of art. Contestants vie for greatest 
height and sometimes try to disable 
other kites in flight. 

Kota Tinggi waterfalls. Water plunges 
more than 30 metres to rocks below, 
then replenishes series of pools. Close 
to causeway that connects Malaysia to 
Singapore. 

Kuantan. Capital of state of Pahang, 
noted for such native handicrafts as 
batik and woodcarving. A centre for 
bersilat, Malay art of self-defence. 


Railway station, Kuala Lumpur 


Sarawak 


Kuching. City on River Sarawak. Political 
centre of Sarawak from about mid- 
1800's to mid-1900's, during reign of 
Brooke family (British “White Rajah’). 
Sarawak Museum one of best in Asia. 

National parks. Some of the world's 
oldest jungles. Amazing variety of plant 
and animal life, including proboscis 
monkeys, gibbons. Gunung Mulu, one 
of country’s largest parks, features ex- 
tensive underground cave system. Niah 
National Park famous for Niah Caves. 
Evidence of human life as early as 
40,000 years ago. Great Cave, one of 
world’s largest, home to millions of 
bats and swiftlets. Painted Cave has 
primitive rock paintings. 

Rajang River. Sarawak’s longest and 
largest river; dotted with /onghouses 
(communal dwellings) of Iban (also 
called Sea Dyak). 


Sabah 


Kinabalu National Park. Includes 4,094- 
metre Mount Kinabalu, highest moun- 
tain in Malaysia. Vast, lush jungle. Wa- 
terfalls, caves, diverse plant and animal 
life—birds, orchids, tree shrews, chev- 
rotains. Popular climbing trek, majestic 
views. 

Kota Kinabalu. Capital of Sabah; mod- 
ern city, excellent restaurants, contem- 
porary State Mosque, Sabah Museum. 
Nearby is Tunku Abdul Rahman Na- 
tional Park, group of islands known for 
white beaches and exotic coral reefs. 

Tamus. Local weekly open-air markets 
held throughout Sabah, Colourful and 
festive social gatherings. Many tribal 
peoples dwell in Sabah. 

Kota Belud. Sabah’s largest tamu. Many 
products grown or crafted by Bajau 
and Kadazan peoples. 

Sandakan. Major commercial centre 
and port. Orangutan sanctuary outside 
Sandakan, at Sepilok. 
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Most people of Sarawak and Sabah live in small set- 
tlements in rural areas. Several families often live to- 
gether in /ong houses along rivers. Many of these fami- 
lies struggle to produce enough food for their own use. 

Clothing. Traditional costumes are not often worn in 
the towns and cities. The men tend to wear Western 
shirts and trousers outside their homes, adding ties and 
coats for official functions. Bushjackets are also worn, 
mostly by government officials. For casual wear, West- 
ern styles are preferred, particularly by young people. 

Few Chinese women wear the cheongsam, a tradi- 
tional highcollared, tightly fitting dress with slits at the 
sides. Older women prefer the more comfortable sam- 
foo, which consists of a jacket and trousers. Many Indian 
women like to wear saris. See India (Clothing). 

At home, many Malay men still relax in sarongs. A sa- 
rong is a length of cloth, the two sides of which are 
sewn together to form a very loose sheath. A man wears 
it wrapped around his body and secured by a double- 
fold at the waist. It reaches to his ankles. He may wear a 
shirt or a singlet with it or he may prefer to go around 
with a bare chest. In rural areas on hot days, some older 
women sit around their homes wearing sarongs tied 
just under their arms. Younger women wear sarongs in 


Urban and rural areas in Malaysia contrast sharply. A heavily 
populated Chinese section of Kuala Lumpur, /e/t, has narrow 
streets crowded with motor vehicles. A quiet rural area scene, 
above, shows a house that is raised on stilts. 


this way only when they bathe at the river or well. ; 

Most Malaysian men reserve traditional dress for reli 
gious or ceremonial occasions. Many women wear their 
various traditional costumes very often, and some every 
day. Quite a number of women experiment with modi- 
fied versions of dress that embody traditional designs 
from other local and foreign cultures. : 

Malay traditional dress for men consists of a baju—a 
roundnecked or highcollared longsleeved shirt. They 
also wear se/uar (trousers) with a sarong wrapped 
smartly around the waist and hips, and a black songkok 
(boat-shaped velvet cap) or a tanjak (elegant cloth head- 
dress) for special occasions. Some Malay men wear s& 
rongs to the mosque, and instead of songkoks they may 
wear ketayaps (white skull caps) for such occasions. 
Many men who have been on a pilgrimage to Mecca 
wear serban haji pilgrims’ turbans). A number of Mus- 
lim men of all races wear robes and turbans. 

For Malay women, the traditional costumes most 
widely worn are the sarong, the baju kurung, and the 
baju kebaya. The baju kurung is like the baju for men. It 
is tied with gathers on one side, and the outfit is com- 
pleted with a selendang (shawl) or tudung (scarf) aroun 
the shoulders or on the head. Some Malay women who 
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About 60 per cent of the Ma- 
laysian population live in rural 
areas. Kuala Lumpur has 
about 940,000 people. 


Persons per Persons per 
sq. mi. km2 
More than 125 More than 50 
25 to 125 10 to 50 
12 to 25 5to 10 
Less than 12 Less than 5 


South China 


Sea 


have gone on a pilgrimage to Mecca wear special head- 
dresses similar to those worn by male counterparts. 

Food. Multicultural Malaysia has a variety of deli- 
cious cuisines (styles of cooking). People in the cities 
can dine at French and Italian restaurants as well as eat- 
ing local Malay, Chinese, or Indian food. 

Chinese cuisine in Malaysia comes from different 
provinces of China, and is extremely varied. But boiled 
rice is the basis of the daily diet of most Chinese. See 
China (Food). 

Most Indians like highly spiced food. Rice is the main 
food of people from south India. Wheat flour is the main 
food of families from north India. See India (Food). 

Malay cooking varies from state to state but the main 
dish is rice, usually boiled and eaten with vegetables, 
fish or other seafood, chicken, or meat. Pork is forbid- 
den by Islam, the religion of most Malays. Chillies, coco- 
nut milk, onions, spices, and tamarind are frequently 
used in Malay cooking. Popular dishes from different 
states include the asam pedas (fish with hot chillies and 
sourish gravy) of Johor and the ayam percik (chicken in 
thick coconut-milk gravy) of Kelantan. One Malay appe- 
tizer is u/am—shoots, leaves, or fruit dipped in or eaten 
with sambal (pounded chillies and shrimp paste). 

Rice, after being boiled, is often fried with chillies, 
onions, and jkan bilis (anchovies) to make nasi goreng 
(fried rice). Other variations on plain boiled rice include 
nasi lemak (boiled rice in coconut milk and eaten with 
sambil tunis, a preparation of chillies, anchovies, and 
coconut milk); nasi ulam (rice mixed with herbs and 
salted fish); and nasi dagang (rice mixed with thick gravy 
and fish) of Terengganu. Rice is sometimes boiled in 
small cases woven out of coconut-leaves to make ketu- 
pat. This is eaten with rendang (beef or chicken cooked 
over a slow fire in coconut milk, with chillies and certain 
condiments until the gravy thickens and dries into a de- 
licious coating), or at any time with satay (small pieces of 
chicken or meat skewered on bamboo sticks and baked 
over a charcoal fire). Satay is coated with thick peanut 
gravy. Many Malays like satay dipped in chilli sauce. 

_ Religion. Islam is the national religion but the Malay- 
sian Constitution guarantees freedom of worship. The 
number of different religions in Malaysia is proof of reli- 
gious tolerance in the country. As well as mosques lls- 
lamic places of worship), there are many Hindu and 
Buddhist temples and Christian churches throughout 
Malaysia. In fact, the main religions of the world, with 
their rituals, customs, and festivals are dominant fea- 
tures of Malaysia's multiracial culture. 

About a dozen national holidays are governed by the 
Muslim calendar which varies from year to year in rela- 
tion to the Western calendar. The main holidays of the 
Chinese and Christian years are also observed. 

The majority of Malays are Muslims, belonging to the 
Sunni sect of Islam (see Islam). Regular daily prayers and 
Mosque attendance is an important feature of Islam. 
Muslims also have a religious duty to pay alms to help 
the needy. 

Hari Raya Puasa is the major Muslim festival. It marks 
the end of the fasting month of Ramadan, a time of strict 
observances, when eating and drinking in daylight 
hours are forbidden. Every year, thousands of Muslim 
Malays perform the Aaj (pilgrimage) to the Islamic holy 
Cities of Mecca and Medina in Saudi Arabia. 
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People of various ethnic groups live in Peninsular Malaysia. 
Malays make up the largest group, followed by Chinese and In- 
dians. Most of the people in the scene above are Malays. 


The majority of Malaysian Indians are Hindus. There 
is a small Sikh community. The two main Hindu festivals 
are Deepavali (Festival of Lights) and Thaipusam. Dee- 
pavali commemorates the overthrow of a tyrant king 
named Naragasuran. Thaipusam is a colourful festival 
connected with the fulfilment of vows. 

Buddhism has a substantial following among the Chi- 
nese. Wesak Day is an important festival commemorat- 
ing the three great events in the life of Buddha, namely 
his birth, enlightenment, and death. 

The main Christian denomination is Roman Catholi- 
cism. In addition there are small numbers of Anglicans, 
Methodists, Baptists, and other denominations. Chris- 
tian missions played a leading role in educating the peo- 
ple during the time when Peninsular Malaysia was a 
British colony. 

Education. The system of formal education in Malay- 
sia consists of four levels graded according to the age 
of the students. The four levels are primary, secondary 
(lower and upper), post-secondary, and tertiary. 

Children in Malaysia begin primary education at the 
age of 6 and continue for 6 years. There are three types 
of primary schools. The national primary school uses 
Malay as the language of instruction. Chinese and Tamil 
schools use Chinese and Tamil respectively as the basic 
language. More than 90 per cent of children of primary 
school age complete primary education. 

In lower secondary school the main subjects are 
Bahasa Malaysia (the Malay language), art, English, gen- 
eral science, geography, history, health and physical ed- 
ucation, living skills, and moral or Islamic education. 

After three years students sit for the Lower Sijil Ren- 
dah Pelajaran (Certificate of Education) examination. Suc- 
cessful students, who continue for two years of Upper 
Secondary education, take the Sijil Pelajaran Malaysia 
(Malaysian Certificate of Education) or the Sijil Pelajaran 
Vokasional Malaysia (Malaysian Certificate of Vocational 
Education). Students who wish to go to university then 
study for two more years and sit the Sijil Tinggi Per- 
sekolahan Malaysia (Malaysian Higher School Certifi- 
cate) examination. 
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Malaysia has seven universities. The oldest is the Uni- 
versity of Malaya. It was founded in Kuala Lumpur in 
1959 although it can trace its origins back to the King Ed- 
ward VII College of Medicine, established in 1905, the 
Raffles College which began in Singapore in 1929, and 
the University of Malaya, in Singapore, which began in 
1949. The University of Technology Malaysia and the 
University of Agriculture Malaysia, founded in the early 
1970s, also originated from earlier institutions. 

The University of Science in Penang opened in 1969 
and the Universiti Kebangsaan (National University) in 
Bangi began in 1970. In 1982, the government assisted in 
founding the Universiti Islam Antarabangsa (Interna- 
tional Islamic University) in Petaling Jaya. In 1984, the Un- 
iversiti Utara (Northern University) opened in Kedah. 

Two other important institutions for higher education 
are Majlis Amanah Rakyat (MARA) (Trust Council for the 
Indigenous People) Institute of Technology, and Tunku 
Abdul Rahman College. They offer a wide range of semi- 
professional and professional courses, leading to certifi- 
cates or diplomas. They also offer degree-level courses 
jointly with universities in the United States. The Minis- 
try of Education also runs a number of polytechnics and 
27 teacher training colleges. Total student enrolment in 
the universities and colleges in Malaysia is about 80,000. 
The government bears over 95 per cent of the cost of 
university education in Malaysia. 

National celebrations. August 31 is celebrated as 
Malaysia's national day to mark the country's independ- 
ence. Parades and exhibitions are held to celebrate this 
event. Another important national celebration is held to 
mark the birthday of the yang di-pertuan agong (king of 
Malaysia) on June 5. 

Several important religious festivals are celebrated 
nationwide by all Malaysians. But most have special sig- 
nificance for the particular ethnic group. 

The Malays who are Muslims celebrate festivals of 
the religion of Islam throughout Malaysia. Ramadan is 
marked each year by fasting from sunrise to sunset. 

The Hindus of Malaysia celebrate the festivals of Dee- 
pavali and Thaipusam. Chosen people walk on paths of 
fire with no apparent ill effects. Others have their skin 
pierced with long needles. They carry heavy religious 
ornaments over great distances into the temples. The 
Batu Caves, just outside Kuala Lumpur, are the main cen- 
tre for the annual Thaipusam festival. 

The main Chinese religious festival is held to cele- 
brate the start of the Chinese New Year. It usually falls in 
late January or early February. The celebrations start on 
the first day of the new moon after the winter solstice 
(see Solstice). Families pray together. They thank the 
gods for the year gone by. They also celebrate with 
noisy rejoicing and feasting. The Chinese exchange gifts 
wrapped in red paper. They consider red a lucky colour. 
They let off firecrackers, light candles, burn joss sticks, 
and pray for their ancestors. 

Another important event in the Chinese year is the 
moon festival. The celebrations begin on the 15th day of 
the 8th moon of the year. City dwellers join in the cele- 
brations. But it is essentially a time of thanksgiving for 
the harvest. They eat moon cakes and other delicacies at 
this festival time. 

Christmas is a special time for both Christians and 
non-Christians in Malaysia. Hotels and shopping com- 


A school in Malaysia provides six years of primary education 
and up to five years of secondary education. 


plexes have Christmas trees and other decorations. 

Sports and pastimes. Sports played in Malaysia 
range from archery to windsurfing. Malaysia has pro- 
duced world champions in badminton and hockey. Bas- 
ketball, table tennis, golf, squash, and tennis are also 
popular. The most popular sport is soccer. 

Malays also enjoy many traditional sports. A favourite 
game is sepak raga, in which the players kick and head 
the raga (a ball woven from strips of rattan) so that it 
moves from one player to another without touching the 
ground. The loser is the player who fails to keep the ball 
in the air. 

Wau {kite flying) is particularly popular on the east 
coast of Malaysia. People build elaborate kites and hold 
contests to see whose kites can fly highest and stay 
longest in the air. In other parts of Malaysia, main gas- 
ing (top spinning) is a popular sport. Teams of adults 
compete with each other to see which team can keep 
most tops spinning for a long period. 

Another popular Malay sport is pencak or silat. Itis a 
traditional combination of dancing and self-defence. 

Arts and crafts. The traditional arts of Malaysia in- 
clude folk dances which represent scenes of adventure, 
battles, or love. These dances are accompanied by per 
cussion instruments including drums, gongs, and a 
bamboo instrument called an ank/ong. Other instru- 
ments include the suling (a bamboo flute) and the reba 
(a two-string violin). Dances include the joget which is 
probably the most popular dance in Malaysia. This 
dance is performed at cultural festivals, wedding cele- 
brations, and other social functions. Its origins can be 
traced back to Portuguese folk dances that were intro- 
duced to Melaka during the era of the spice trade in the 
1500s. The joget is performed by couples who combine 
fast hand and leg movements. A 

The żarian inang is also performed at social functions. 
The dancers move quickly and wave colourful scarves. 

Other performing arts include dance dramas, shadow 
puppet plays, and performances by orchestras of Malay 
instruments. 

The wayang kulit (shadow puppet play) is an ancient 
theatrical form. Puppets made from buffalo hide are 
held between a white cloth screen and an oil-lamp light 
source, casting a dark shadow seen by the audience on 
the opposite side of the screen. See Wayang. 


Kite flying is popular on the east coast of Malaysia. Traditional 
kites are elaborate and colourfully decorated. 


The Mak Yong dance drama is a comprehensive the- 
atrical form, combining dance, opera, drama, and com- 
edy. Its origins go back several hundred years. 

Competitions are held at the end of harvest time to 
test the skills of musicians beating the rebana ubi (giant 
drum), made out of a hollow log about 0.6 metre in di- 
ameter. Points are awarded on timing, rhythm, and style 
of the drummer, as well as the tone of the rebana itself. 

Handicrafts in Malaysia include wood carving, silver- 
work, and working with textiles. The states of Kelantan, 
Terengganu, Sarawak, and Sabah are particularly rich in 
pmdlerat tradition. The people of Kelantan are expert at 

e dyeing process called batik (see Batik). 


Al 
Raine e drum called rebana ubi provides a test of skill for com- 
9 Musicians, It is made from a hollow log. 
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A popular Malaysian sport called si/at is a traditional combi- 
nation of dancing and self-defence. 


Land 


Malaysia comprises Peninsular Malaysia, Sarawak, 
and Sabah. It covers an area of 330,433 square kilome- 
tres. The country lies in a strategic position for sea and 
air transport between Europe and the Far East. It is also 
free from earthquakes, volcanoes, and typhoons. The 
landscape consists of broad plains, mountain ranges, 
spectacular limestone outcrops and caves, swamps, 
sandy beaches, and meandering rivers. 

Peninsular Malaysia is divided into two by the 
mountain range, Barisan Titiwangsa. The range runs 
from the Thai border along more than half the length of 
the peninsula. Several peaks rise to 2,000 metres, and 
there are upland resorts in the Cameron Highlands, Fra- 
ser's Hill, and Genting Highlands. The northern half of 
the peninsula contains several short mountain ranges on 
both sides of the main range. On one of these is Gunung 
Tahan (2,187 metres), the highest peak in the peninsula. 

Sarawak and Sabah covers most of northern Bor- 
neo. Sarawak has a series of mountain ranges which 
form a physical barrier separating it from the Indonesian 
province of Kalimantan. These ranges extend northeast- 
ward into Sabah, where the Crocker Range stretches 
along the west coast. Mountains and ridges crisscross 
the interior of Sabah, and produce a rugged and inac- 
cessible landscape. Mount Kinabalu (4,101 metres) in 
Sabah is the highest mountain in Malaysia. Other peaks 
include Mount Trus Madi (2,598 metres) and Mount 
Tambuyukon (2,579 metres). 

Land features. Limestone outcrops form massive 
towers in many parts of the country. Many of the out- 
crops contain limestone caves. In Peninsular Malaysia, 
people have converted some caves into Chinese or 
Hindu temples. In Sarawak and Sabah, several caves 
yield a rich harvest of birds’ nests for export as delica- 
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The Cameron Highlands have rich soil in which farmers grow 
vegetables and flowers for sale throughout Malaysia. 


cies. The Gomantong Caves in east Sabah are the home 
of millions of young swifts. People climb as high as 90 
metres, up bamboo ladders, to reach the nests on the 
cave walls. 

The largest Malaysian rivers are in Sarawak and 
Sabah. The longest are the Rejang in Sarawak (563 kilo- 
metres) and the Kinabatangan in Sabah (563 kilometres), 
Other rivers include the Pahang and the Perak in Penin- 
sular Malaysia and the Baram in Sarawak. Malaysia has a 
long coastline measuring 1,930 kilometres in the penin- 
sula, and 2,253 kilometres in Sarawak and Sabah. 

Climate. The Malaysian climate is equatorial. It is hot 
and humid throughout the year. Daytime sea level tem- 
peratures average 26° C, and the difference between the 
highest and lowest temperatures is small. Temperatures 
in the hills average about 18° C. Temperatures in the 
lowlands may fall below 20° C at night, especially aftera 
heavy shower of rain. 

Rainfall is generally high, but its distribution becomes 
more seasonal northward. Much of the rainfall occurs 
during the monsoon season. The northeast monsoon 
between November and March carries moisture-laden 
winds from the South China Sea and brings heavy rains 
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to the east coast of Peninsular Malaysia and the north- 
ern coast of Sarawak and Sabah. Floods occur in certain 
parts of the east coast states. The southwest monsoon 
between May and September is relatively dry. 

Animal life and vegetation. The equatorial climate 
of Malaysia supports a rich plant and animal life. The 
forests range from casuarina trees to mountain oaks and 
moss. The tropical rainforests cover a large part of the 
uplands, They have evolved over the past 130 million 
years and represent the oldest and richest forests, and 
the most complex and diverse ecosystems in the world. 
They contain over 6,000 species of trees and more than 
9,000 species of other plants. The tropical rainforests 
also contain 8,000 species of flowering plants and 200 
species of mammals. 

Some of these species are unique and rare. The raffle- 
sia produces one of the biggest flowers in the world. It 
is a parasite without stem, root, or leaf and grows in the 
forests of Sabah, Perak, and Pahang. The plant life also 
includes a variety of the common Hibiscus rosa-sinensis, 
the national flower of Malaysia. The rainforests contain 
trees of the dipterocarp family, some of which measure 
60 metres high, and also a large variety of bamboos, Tropical rainforests cover most mountain areas in Malaysia. 
creepers, ferns, orchids, palms, and vines. The govern- This village is in the Sarawak and Sabah region. Mount Kinabalu, 
ment has reserved 12 million hectares as the permanent the country's highest peak, rises in the background. 
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Malaysia precipitation 


Most of the rainfall in Malay- 
sia falls during the northeast 
monsoon season, between 
November and March. 


Inches Centimetres 
More than 160 More than 400 
120 to 160 300 to 400 
100 to 120 250 to 300 
80 to 100 200 to 250 
Less than 80 Less than 200 


South China 


Sea 


forest estate of the country. Of this area, 3.8 million hec- 
tares are protected virgin forests. 

Laws protect many forms of wildlife. Among the most 
famous protected species are the orangutan in Sabah, 
the rhinoceros, the tiger, the leopard, the clouded leop- 
ard, the leopard cat, the flat-headed cat, the marbled cat, 
the golden cat, and the bay cat. Seven of these live in 
Peninsular Malaysia, and five in Sarawak and Sabah. Pro- 
tected birds include 18 species of pheasant and several 
species of hornbill. 

National parks. The largest national park is Taman 
Negara which covers 4,300 square kilometres. Estab- 
lished in 1939, it was the first in Malaysia. This park lies 
in the mountainous and forested border area of Pahang, 
Kelantan, and Terengganu. 

Sarawak has seven parks covering 830 square kilome- 
tres, and three wildlife sanctuaries covering 1,700 
square kilometres. Gunong Mulu National Park has the 
largest cave passage (Deer Cave), the world’s largest nat- 
ural chamber (Sarawak Chamber), and the longest cave 
in Southeast Asia (Clearwater Cave). The Niah Caves Na- 
tional Park is famous for its prehistoric relics. The Bako 
National Park, near Kuching, is the first and oldest na- 
tional park in Sarawak. 

Sabah has six national parks. The Kinabalu National 
Park is famous for its granite massif (upland plateau) 
which forms Mount Kinabalu, the highest peak in South- 
east Asia. This park is rich in plant life, with over 1,000 
weve of orchids, 27 species of rhododendrons, nine 
peedles of Nepenthes (pitcher plants), 450 species of 
erns, as well as rafflesia. Pulau Tiga National Park con- 
ae of three small islands of mud volcanoes in Kimanis 
ae or the Klias Peninsula. It has clear water for viewing 
Pilates Tunku Abdul Rahman Park (consisting of the 
as a of Gaya, Sapi, Mamutik, Manukan, and Sulug off 
ril inabalu) contains some of the most diverse coral 
Cong marine life in the world. Turtle Islands Park 

ke ists of the small islands of Gulisan, Selingaan, and 
haw ey Kecil. It is the breeding ground of green and 

sbill turtles which come up the beach to lay eggs. 
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ono has one of the strongest economies in 
duct east Asia. Its economy depends heavily on the pro- 
‘on of petroleum, rubber, timber, and tin. But the 


Country also i 
produces a varie m crops and manu- 
factured goods. iyapa p 


Agriculture. The agricultural sector plays a major 
but declining role in the Malaysian economy. Its contri- 
bution to the gross domestic product (GDP) decreased 
during the 1980's. One-third of the population work in 
agriculture. 

Malaysia is the world’s largest producer of natural 
rubber and palm oil. The country produces more than 
half the world’s palm oil from 1.7 million hectares of 
land. It also accounts for more than one-third of the 
world’s rubber from almost 2 million hectares. Malaysia 
is the fourth largest producer of cocoa, which occupies 
311,000 hectares of land. Cocoa is a relatively new crop, 
first planted on a commercial scale in the 1950s. It is 
now the second largest crop in Sabah and there are sig- 
nificant plantations in Perak. Other important crops are 
wet rice (620,000 hectares), coconuts (293,000 hectares), 
pepper (7,300 hectares), tobacco (12,000 hectares) pine- 
apples, tea, and many tropical fruit. 

Rubber was introduced from Brazil by way of Kew 
Gardens in London in 1876. Malaysia's own research in- 


Palm nuts go by the truckload to the mill to be crushed. Malay- 
sia produces more than half the world’s palm oil. 
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stitute has made possible increases in yield and im- 
provements in processing and marketing. Standard Ma- 
laysia Rubber (SMR) is now the international standard by 
which natural rubber is judged. Oil palm, first planted 
commercially in 1917, has developed rapidly since the 
1970s. 

Timber and timber products such as sawn logs, sawn 
timber, plywood and veneer, wood mouldings, and fur- 
niture are the leading nonmineral primary products. 

Mining. Tin mining was the first driving force behind 
the economic development and settlement of Malaysia. 
In recent years this industry has declined, and Malaysia 
is now only the third largest producer in the world after 
Brazil and Indonesia. 

The petroleum and natural gas industries have devel- 
oped rapidly. Malaysia ranks 13th in the world in natural 
gas reserves and 22nd in petroleum reserves. Other 
minerals are copper and gold. 

Manufacturing. The sector's share of GDP rose 
sharply from about 20 per cent in the early 1980's to 26 
per cent in 1989. 

The major manufacturing activities are electronics, 
plastics, textiles, rubber, and wood products. Chemicals, 
petroleum, and high technology industries are playing 
an increasingly important role in the economy. 

During the 1970's, American and Japanese electronics 
companies set up factories in Malaysia to take advan- 
tage of the country's social and political stability, effi- 
cient workforce, and favourable economic climate. The 
industry is now the country's largest. Malaysia is the 
third largest producer of integrated circuits in the world 
after the U.S.A. and Japan and the largest exporter of in- 
tegrated circuits worldwide. The electronics industry 
produces components such as semiconductors, silicon 


wafers, capacitors, speakers, telephones, radios, tape 
recorders, stereo equipment, and clocks. 

Malaysia is the first Southeast Asian country to pro- 
duce a national car, the Proton Saga. The Heavy Industry 
Corporation of Malaysia manufactured the Saga in co- 
operation with Mitsubishi of Japan. 

Foreign trade. Malaysia is the second largest trading 
nation in the Association of Southeast Asian Nations 
(ASEAN) after Singapore. 

The pattern of foreign trade changed substantially in 
the 1970's and 1980's. Malaysia's major trading partners 
are the ASEAN countries (especially Singapore), Japan, 
the U.S.A, and the European Community. These partners 
account for 75 per cent of the total value of trade. Other 
important trading partners include Australia, Germany, 
South Korea, Taiwan, and Thailand. 

Transport. Malaysia's transport system consists of 
roads, railways, shipping, and airlines. The road network 
in Peninsular Malaysia is fairly dense, with 27,000 kilo- 
metres of municipal, federal, and state roads. The pres 
ent network has a north to south trunk road along the 
length of the west coast, a similar one along the east 
coast, and two major east to west trunk roads across the 
central mountain range at the middle and northern sec- 
tions of the peninsula. 

A motorway network is under construction to accom 
modate the increasing traffic and freight. The most am- 
bitious project is the 790-kilometre North-South High- 
way from Johor Bahru to Bukit Kayu Hitam at the 
Malaysian-Thai border. There is a new motorway in the 
Klang Valley from Port Klang to Kuala Lumpur. 

The road network in Sarawak and Sabah is relatively 
undeveloped and poor in quality. River transport on the 
Kinabatangan River and shipping on the coast are im- 


Malaysia has one of the strongest economies in Southeast Asia. This map shows what the land in Malaysia is usel | 
for. It also locates mineral deposits, rubber plantations, urban centres, and fishing areas. 


e Major urban centre 


EE) Rubber plantation 
[E] other cropland : 


swine Fishing resource 


Mineral deposit 


| 
| 


Rubber processing is one of Malaysia's chief industries. Fac- 
tory workers make sheets of rubber from a milky fluid called 
latex, above. The fluid comes from rubber trees, 


portant. In Sarawak, the size of the state, the existence of 
rivers, and the sparse population have made road con- 
struction difficult and uneconomic. 

_In Peninsular Malaysia, Sarawak and Sabah domestic 
air transport is widely used. The national airline main- 
tains scheduled flights within and between the states as 
well as to remote villages in Sarawak and Sabah. 

Communication. Malaysia has a range of telecom- 
munication services and facilities. Local networks are 
Connected to 530 telephone exchanges with 2.3 million 
exchange lines for domestic needs. An international 
Service connects Malaysia to more than 160 countries. 

Communication between Peninsular Malaysia and Sa- 
rawak and Sabah is made possible by a submarine cable 
between Kuantan and Kuching. A domestic earth satel- 
ite station in Kota Kinabalu provides telephone chan- 
nels between Sabah and Sarawak and allows these two 
states to receive television broadcast programmes from 
Peninsular Malaysia. 
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Questions 


What are the main population groups of Malaysia? 
What main language do people speak in Malaysia? 
What is the official religion of Malaysia? 
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Which strait makes up the western border of the Malay penin- 


sula? 
What animals live in Malaysia? 
What are Malaysia's main crops? 
What is Malaysia's most important mining product? 


Malaysia, Federal Territory of, is one of the 14 
regions of the country of Malaysia. The federal territory 
consists of Kuala Lumpur, the capital city, and Labuan, 
an island in the Brunei Bay of Sabah. 

These two territories are administered directly by the 
Malaysian federal government. Kuala Lumpur was for- 
merly part of Selangor state. It became a federal terri- 
tory in 1974. Labuan became part of the Malaysian fed- 
eral territory in 1984. 

See also Kuala Lumpur (Federal territory); Labuan; 
Malaysia, Government of. 
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Malaysia's Parliament House includes a tall, modern, office 
block which overlooks the Lake Gardens in Kuala Lumpur. 


Malaysia, Government of. Malaysia has a demo- 
cratic and federal system of government. A central par- 
liament and 13 state legislative assemblies share politi- 
cal power. The central parliament consists of two 
houses, the Dewan Negara (upper house) and the 
Dewan Rakyat (lower house). The Dewan Undangan 
Negeri (state legislative assemblies) have only one 
house, Members of parliament and the assemblies are 
elected by popular vote. The political party which wins 
the greatest number of seats in an election becomes the 
party of government. 

Malaysia is also a constitutional monarchy. The head 
of the central government is the yang di-pertuan agong 
(king). Nine of the states have a sultan as their head, and 
each of the four other states has a yang di-pertua negeri 
(governor), appointed by the king. 


Constitutional monarchy 


Constitution. The constitution of Malaysia is a writ- 
ten document. It provides the framework for governing 
the country, It is the basis for making laws and sharing 
power between federal and state governments. It also 
controls the roles and functions of administrations and 
the jurisdiction of courts of law. It gives the federal gov- 
ernment wide powers to control defence, foreign rela- 
tions, education, health, finance, trade and industry, and 
internal affairs. State governments have their own power 
especially in agriculture and land administration, as well 
as social welfare and religious affairs. When Malaysia 
was formed in 1967, it was agreed that Sabah and Sara- 
wak should have greater powers than the other states. 

The constitution guarantees fundamental liberties for 
Malaysian citizens. These guarantees include: the right 


of life; freedom of speech, assembly and association; 
freedom from arbitrary arrest; total prohibition of slav- 
ery; equality; freedom of movement; freedom of reli- 
gion; freedom of education; and the right to own prop- 
erty. The king may, on the advice of the prime minister, 
declare a national emergency. At such a time, citizens 
have to give up many of their rights in the interest of the 
country's security. Two-thirds of the members of both 
houses of the federal parliament and the rulers of the 
states must agree to any important changes in the con- 
stitution. In 1993, the Dewan Rakyat passed an amend- 
ment that removed the sultan’s constitutional right to 
personal immunity from prosecution. 

Monarchy. The yang di-pertuan agong, or king, is 
Malaysia's head of state. He acts on the advice of parlia- 
ment and the cabinet. The king appoints the prime min- 
ister and has the power to agree or refuse to dissolve 
parliament, even against the advice of the prime minis- 
ter. As supreme commander of the armed forces, the 
king has the power of mercy in cases of court martial, 
He also appoints the judges of the supreme court on the 
advice of the prime minister. 

The yang di-pertuan agong is an elected ruler. Mem- 
bers of the Conference of Rulers from the nine states 
elect one of their number to be the supreme ruler fora 
period of five years. They choose the king on the basis 
of seniority and rotation. 

The Conference of Rulers consists of the nine rulers 
of the states and the four governors. The conference has 
the power to appoint judges, the election commission, 
and the public service commission. It also influences 
any changes in state boundaries, the laws concerning ls- 
lamic religion made by the federal parliament, and any 
proposal to change the constitution. 


National government 


Parliament. The federal parliament makes and 
changes laws. It consists of the king (when he addresses 
parliament at the beginning of its meeting each year), 
and the two houses of parliament, the Dewan Rakyat, 
and the Dewan Negara. 

The Dewan Rakyat is the lower house of the parlia 
ment. It has a total of 177 elected members. General 
elections take place every five years. Malaysia has an 
election commission, appointed by the king, which di- 
vides the country into constituencies (voting areas). The 
people of each constituency elect one representative to 
the Dewan Rakyat. All citizens of Malaysia who are over 
the age of 21 years can vote or stand for election. voting 
is not compulsory. 

To stand for election as a member of the Dewan 
Rakyat, a person must be a citizen and resident in the 
country. He or she must not be insane, bankrupt, or 4 
convicted criminal who has been sentenced to more 
than a year's imprisonment. 

Members of parliament (MP's) receive a salary for 
their services. All MP's belong to political parties. Mem 
bers of parliament may resign their seats at any time, in 
which case there must be a new election for the seat 4 
within 60 days. The person who presides over the meet 
ing of parliament is called the yang di-pertua Dewan 
Rakyat (speaker). The MP's elect a speaker from one H, 
their number. Two deputy speakers take the chair int! 
absence of the speaker. 


Dewan Negara is the upper house of the Malaysian 
parliament. It has 69 members, 29 of them elected by 
state legislative assemblies. The king appoints the other 
40 members on the basis of their experience, or to rep- 
resent the professional, commercial, and minority 
groups. 

Members of the Dewan Negara usually serve for a pe- 
riod of three years. To be a member of the Dewan Ne- 
gara a person must be at least 30 years old. The mem- 
bers of the Dewan Negara elect a yang di-pertua Dewan 
Negara (president). 

The Dewan Negara has less power to make laws than 
the Dewan Rakyat. It meets immediately after the Dewan 
Rakyat and reviews any bill passed by that body. The 
Dewan Negara may initiate some legislation and may 
delay laws for one year. In practice, the Dewan Negara 
usually agrees with the government, since many of its 
members are appointed on the recommendation of the 
prime minister. 

Central government. The prime minister and the 
cabinet are in charge of the central government of Ma- 
laysia. The yang di-pertuan agong appoints the prime 
minister, who represents the most popular political 
party at a general election. On the advice of the prime 
minister, the yang di-pertuan agong also appoints mem- 
bers of either the Dewan Rakyat or the Dewan Negara to 
be ministers in the cabinet. 

The cabinet makes long-term plans for the develop- 
ment and defence of Malaysia. Whenever necessary, the 
cabinet makes laws, through parliament, to carry out 
government policies. Cabinet ministers supervise the 
work of government departments and give orders to 
civil servants. 

The yang di-pertuan agong, having taken the advice 
Of the prime minister, may also appoint deputy minis- 
ters. The deputies assist the ministers in their responsi- 
bilities, 

Each minister is in charge of a government ministry, 
which contains several government departments. The 
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minister is the chief executive, linking a group of civil 
servants to the cabinet. There are many departments, 
large and small, which make up the Malaysian bureauc- 
racy. 
The federal civil service employs more than 80,000 
people in the various departments. The high-level ad- 
ministrators, who carry out executive jobs, train at the 
National Institute of Administration. The Public Service 
Department controls the civil service. A chief secretary 
heads the entire administrative bureaucracy. 


Local government 


State government. State governments (except for 
Sabah and Sarawak) have few powers. Their most im- 
portant functions include control of land administration, 
control of local government, provision of housing, wel- 
fare services and water supplies, and the administration 
of the Islamic religion. Sabah and Sarawak also have 
control of immigration. 

State rulers. All states of Malaysia, except for 
Melaka, Penang, Sabah, and Sarawak have rulers as 
their official heads of state. Most rulers have the title of 
sultan, but the ruler of Perlis is called the raja and the 
ruler of Negeri Sembilan is called yang di-pertuan besar. 

Most of the rulers are hereditary heads of states. 
Their eldest son succeeds to the throne when they die. 
But in Negeri Sembilan, the ruler is elected from among 
all the sons of the royal family. In Perak, three royal fami- 
lies take it in turns to succeed to the throne. 

Rulers are the heads of the Islamic religion in their 
own states. They also have the same powers in their 
states as the yang di-pertuan agong has in Malaysia. 

Melaka, Penang, Sabah, and Sarawak have heads of 
states who are not hereditary. The yang di-pertuan 
agong appoints them to four-year terms on the advice of 
the chief minister of the state concerned. The heads of 
state have much the same position as the rulers in the 
other nine states, but have no religious function and 
lack the traditional authority of the ruler. 


The sovereign and head of 
state of Malaysia is called the 
yang di-pertuan agong. He 
must be one of the nine he- 
reditary state rulers, who, by 
rotation, choose one of them- 
selves to hold the office for a 
period of five years. 
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Legislative assemblies. State legislative assemblies 
closely resemble the Dewan Rakyat in their organization. 
There is no senate or upper house at state level. The as- 
semblies hold debates and pass laws on matters that 
come within the powers of the states. The people of 
each state elect representatives to the legislative assem- 
blies for five-year terms. The members of the legislative 
assemblies receive salaries, and most belong to political 
parties. 

Each state has a set number of members in its legisla- 
tive assembly. Johor has 36, Kedah 28, Kelantan 39, 
Melaka 20, Negeri Sembilan 28, Pahang 33, Penang 33, 
Perak 46, Perlis 14, Sabah 54, Sarawak 48, Selangor 42, 
and Terengganu 32. 

Executive councils are the cabinets of the state gov- 
ernments. They are usually called the majlis kerajaan. In 
the states of Sabah and Sarawak they are known as cabi- 
nets. The head of the executive council in each of the 
nine states that have rulers is the menteri besar. In the 
four other states, the chief minister is called ketua men- 
teri. The minister's function is largely similar to that of 
the prime minister in the federal government. 

The state executive councils differ slightly from the 
cabinets in that they have three nonelected official mem- 
bers. These are the state secretary, the state legal ad- 
viser, and the state financial officer. These officials have 
the right to attend the meetings of the council but they 
cannot vote on any decision. Their function is mainly to 
advise the council on matters in which they are compe- 
tent. 

State administrators. Most states have several ad- 
ministrative districts. The exceptions are Perlis, which is 
too small, and Sabah and Sarawak, which are large and 
also have subdistricts. A district officer and several as- 
sistant officers administer each district. They implement 
the decisions of local authorities and coordinate the ac- 
tivities of local, state, and federal government depart- 
ments. In addition, each state has its own civil service 
headed by the state secretary. There are about 20,000 
state civil servants. 

Local government. Local government is largely the 
responsibility of individual states, The federal govern- 
ment has certain powers through the National Council 
for Local Government. This body coordinates the work 
of local councils, municipalities, and city councils. It 
calls meetings of the local authorities. It also makes de- 
cisions which are binding on both the federal and the 
state governments. The federal government has direct 
control of the government of the Federal Territory of 
Kuala Lumpur and Labuan Island. 

Kuala Lumpur city has a city council with the mayor as 
the chief executive, assisted by the director general of 
Kuala Lumpur city. 

There are four other local authorities with the status 
of cities in Malaysia: Ipoh, George Town, Penang, and 
the twin cities of Kuching North and Kuching South in 
Sarawak. Each of the cities is under the control of a 
mayor, who administers them through the city councils. 


History 


Malaya was divided into states, similar to the present 
states, before 1800. Local chiefs held considerable 
power in most of the central and southern states. The Si- 
amese (Thai) often overran the northern states. 


British influence in Malaya began in 1786, when the 
British East India Company leased the island of Penang 
from the sultan of Kedah. British authorities continued t 
expand their activities in Malaya and in neighbouring 
areas throughout the 1800s. By the late 1930's, there 
were three types of territories in Malaya under varying 
degrees of British rule. The Straits Settlements, which 
consisted of Melaka, Penang, and Singapore, were gov 
erned directly by British officials (see Straits Settle- 
ments). The Federated Malay States—Negeri Sembilan 
Pahang, Perak, and Selangor—were partly ruled by Brit 
ish officials. But they left some powers in the hands of 
the rulers, The rulers of the five unfederated Malay — 
states—Johor, Kedah, Kelantan, Perlis, and Terengganu 
retained even wider powers, Both Sabah and Sarawak 
were British protectorates (see Protectorate). 

After World War II ended in 1945, Singapore was 
separated from Malaya, and Sabah and Sarawak becam 
British colonies. In 1948, British and Malayan leaders 
agreed to form the Federation of Malaya, a union of all 
the Malayan states. The agreement paved the way for 
Malaya’s independence by setting up a legislative coun 
cil and an executive council, which later developed into 
a national parliament and cabinet. Malaya gained full i 
dependence in 1957. In 1959, Singapore won independ: 
ence in home affairs, but its defence and foreign policy 
remained under British control. { 

In 1963, Malaya, Sabah, Sarawak, and Singapore 
joined together to form the new state of Malaysia. 
Tunku Abdul Rahman, who had previously been the 
prime minister of the Federation of Malaya, became the 
first prime minister of Malaysia (see Abdul Rahman, 


Tunku). 


During the first years of its life, the government of 
Malaysia had to face many strains. President Sukarno of 
Indonesia objected to the fact that Sabah and Sarawak 
had joined Malaysia, and he began a policy that he 
called “confrontation.” Indonesia organized a series of 
armed invasions into Malaysian territory, especially Sa 
rawak. The attacks forced the Malaysian government to 
increase defence spending, rather than improve other 


government services. 


In addition, the new state of Malaysia was strained by 
a series of disputes between the federal government 
and the Singapore government. The disputes were 
partly about political ideas and partly about the sharing 
of federal and state revenues. Eventually, both govern 
ments decided that it was impossible for them to agree 
and in 1965, Singapore left Malaysia and became inde 
pendent. The government amended the constitution oi 
Malaysia to include only Malaya, Sabah, and Sarawal 
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Independence 


peep: is on a sea route, /eft, that has been important since ancient times. Francis Light, centre, 
aBritish sea captain, founded Penang to develop trade. The Independence Memorial, right, com- 
memorates the achievement of independence by the Federation of Malaya in 1957. 


History of Malaysia 


Malaysia, History of. The most important factor in 
Ec ie history has been its geographical position. 

e Malay Peninsula separates the Indian Ocean from 
the South China Sea. In ancient times, the peninsula was 
poe ley landing point for Indian and Chinese trad- 
on northeast monsoon (wind), which lasts from De- 
the ri to March, brought sailing ships from India to 
Bee. lalay Peninsula. They waited there for the south- 
or monsoon, which lasts from June to October, to 

nnne their voyages to China. See Monsoon. 
eee and adventurers from many lands were at- 
falala otl e rich trading centres of Malaya. The Indians 
laan So influence on the art and culture of the Ma- 
tional ppe: The Arabs introduced Islam, Malaysia's na- 
introd eligion, to the area. The Portuguese and Dutch 

uced European economic ideas and methods, and 


the British lai i iste 
En e the foundation for Malaysia's political de- 


Early history 


minoren Little evidence of Malaysia's prehistory 
fea Hil There are few remains of the earliest 

Most si fiers in the region (see Culture). One of the 

cl aaa cant events during this period was the 

food prodane hunting and gathering way of life to a 

edge of a ucing economy, This change shows a knowl- 
e pia and animal husbandry which marks 

Stone A a of the Neolithic or New Stone Age (see 

and 15066, oie change took place between about 2000 

Making arc, TPE next major advance was the growth of 

9 and working metal. 


rch; i a 
aeologists have discovered metal objects in the 


region of Kelang and the Selangor coast. These objects 
indicate that the western coast of the peninsula was an 
important centre of culture by about 200 B.C. 

Historians believe that the earliest organized political 
states first emerged in the north. Traders from many 
lands went to Langkasuka and Kedah. By about A.D. 900, 
some of the peninsular states probably came under the 
rule of the Srivijayan Empire based in Palembang (see 
Srivijaya). 

A Chola raid from India crippled the empire in 1025 
(see Chola Empire). But Srivijaya survived for another 
250 years. 

Meanwhile, Java had broken away from Srivijayan 
dominance and, by the end of the 1200s, the rise of the 
Javanese Majapahit Empire and the Siamese (Thai) Em- 
pire had undermined the remaining power of Srivijaya. 
The peninsular states probably came under the control 
of the Javanese Majapahit Empire. However, much of the 
history of this period is uncertain. See Majapahit. 

Melaka. More is known of Malaysian history from 
about the 1300's. Temasek (now Singapore) enjoyed a 
period of fame and prosperity. But the beginning of Ma- 
laysian history is considered the era of the Sultanate of 
Melaka (sometimes also spelt Malacca) founded in the 
late 1300s. Its rise coincided with the more rapid spread 
of Islam in the region. The main legacy of Melaka was a 
combination of Islam and political tradition (called adat 
in Malay). 

Melaka‘s royal family claimed descent from Alexander 
the Great. All subsequent Malay rulers made the same 
claim. 

Malay society inherited from Melaka a distinct tradi- 
tion. Only the royal lineage had the right to rule. But it 
could confer that right on a person of nonroyal descent 
in order to raise him to the rank of royalty. All authority 
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The sultan’s palace in Melaka is a modern replica which now 
houses a museum of traditional Melakan culture. 


was in the hands of the raja (ruler or monarch), An area 
with this form of royal rule is a ke-raja-an. 

During the 1400's, Melaka was a market place which 
drew traders from all parts of Asia and, by the early 
1500's, from Portugal as well. Trade by sea continued to 
form the basis of the Malay economy until the 1700s. In 
general, Malay ke-raja-an were located on the estuaries 
of important rivers. 

The rise of Johor. The Sultanate of Melaka survived 
for more than 100 years. It did not end even in 1511, 
when the Portuguese conquered Melaka. The ruling 
dynasty moved instead to Johor. Meanwhile, Aceh, in 
Sumatra, attracted Muslim traders and became the lead- 
ing port in the Strait of Malacca. During a power strug- 
gle between Johor, Aceh, and the Portuguese in Melaka, 
Johor was attacked on a number of occasions. But the 
sultanate survived, based at Johor. 

Dutch ships began to visit the area regularly during 
the early 1600s, In 1641, the Dutch used Johor as their 
ally in a concerted attack on Melaka which dislodged 
the Portuguese. But Johor did not regain Melaka. The 
Dutch entrenched themselves in Melaka and ruled it for 
nearly 200 years. 

Like the Portuguese, the Dutch did not interfere in the 


Important dates in Malaysia 


2000-1500 B.C. New Stone Age people began growing 
food. 

200 B.C. Kelang became an important centre of culture. 

A.D.900 Some Peninsular states come under the rule of 
the Srivijayan Empire. 

1200's Peninsular states came under the control of the Maja- 
pahit Empire. 

1300's Melaka kingdom founded. 

1511 Portuguese captured Melaka. 

1641 Dutch defeated the Portuguese. 

1700's New Malay kingdoms were founded. 

1786 British gained control of Penang. 

1826 British established Straits Settlements. 

1867 Straits Settlements became a crown colony. 

Late-1800's Tin-mining, rubber plantations, and railways 
developed. 

1941 Japanese invaded Malaysia 

1948 Malayan emergency began. 

1957 Federation of Malaya gained independence. 

1963 Malaysia founded. 

1965 Singapore withdrew from Malaysia. 

1989 Commonwealth Heads of Government Meeting held 
in Malaysia. 


internal affairs of the Malay states, although they fought 
many wars with local powers. But they went deeper in- 
land than the Portuguese. The Dutch built forts on Pang: 
kor Island (Perak) and Tanjung Putus about 50 kilometres 
up the Perak River. They made treaties with the local rul- 
ers, mainly to obtain supplies of tin. 

Throughout the second half of the 1600s, Johor con- 
trolled almost all the territories which had been gov- 
erned by the Melaka Sultanate. Then the Johor Sultanate 
gradually declined, worn out by wars and internal strife. 
Aruler of Johor, a direct descendant of the Melaka ; 
dynasty, was killed in 1699. His bendahara (prime minis- 
ter), a commoner, succeeded him. This was the first time 
such a thing had happened in Malay history. But the 
bendahara failed to hold the empire together. A Siak 
prince from Sumatra, claiming to be the son of the as- 
sassinated ruler, challenged the Johor ruler and drove 
him out. 

The Bugis (people originally from the Celebes Islands 
in Indonesia) had already emerged as a powerful group 


The Porta de Santiago in 
Melaka was the main gate to 
the old fortress of AFamost 
built by the Portuguese inthe 
1500s. The Dutch attacked 
Melaka and took the fortress 
after a siege in 1641. 


Melaka was under Dutch 
control from the 1640's to the 
early 1800s, The Dutch built 
fine houses, a church, and a 
town hall. The view of Melaka, 
right, is an artist's impression 
drawn in about 1700. 
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in the peninsula. They were well known as traders and 
mercenaries (hired soldiers) throughout the Malay Ar- 
chipelago. With their assistance, the son of the de- 
throned ruler regained Johor from Siak. The Bugis took 
the opportunity to establish themselves in Johor. They 
persuaded the new Johor ruler to confer on their leader 
the office of yamtuan muda (deputy ruler). The Bugis 
controlled the Johor Sultanate until they were defeated 
by the Dutch in 1784, 

The founding of new sultanates. The weakness of 
Johor's ruling house encouraged other territories to as- 
sert their independence. The Sultanate of Terengganu, 
which emerged in about 1725, was one of the first to es- 
Poreh itself in the 1700's. The Terengganu Sultanate and 
hree other sultanates established at about the same 
time have lasted into the 1900s. 
tigen Sembilan may be an even older sultanate than 
Sum eee: Most of its people were of Minangkabau 
aan i tran) origin. For many years they submitted to the 
pets ny of Melaka and Johor. But when Bugis power 
shi Tee they looked to their homeland for leader- 
Seb is led to the founding of the kingdom of Negeri 
on at in the 1700s. Its first ruler was Raja Melawar, 
chin a Ruyong, Sumatra. Later rulers continued to 
ba Mil Pagar Ruyong until the 1830's. Once a local 
ae ge grew from marriages between the rulers 

The fe women, this ancient practice ceased. 
wars eran two sultanates founded in the 1700s 
Teren antan and Selangor. In about 1764, the sultan of 

$ eee conferred authority on the Kelantan raja. 
Was ‘fle raja, of Bugis origin, went to Perak in 1766, 
thet led by the sultan of Terengganu, and assumed 

B a of sultan himself, 
ania ne end of the 1700s, six of the present Malay- 

erak Ne Ouses were already in existence: Kedah, 
langor. e Sembilan, Terengganu, Kelantan, and Se- 
ani ae ancient Johor Sultanate still existed. It had 
territory Seong Riau-Lingga Archipelago as well as the 
tanate di ahang and peninsular Johor. The Johor Sul- 
s sree Officially end until the beginning of the 
» although its empire had broken up long before. 
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The growth of British power 


Early traders. The arrival of Europeans in the Strait 
of Malacca marked a major turning point in Malaysian 
history. The first British expedition reached western Java 
in 1601, shortly after the Dutch. But over the next 20 
years, the Dutch proved the stronger power in the area, 
and the British withdrew. 

During the 1600's and early 1700s, the Malays devel- 
oped their maritime trade. Ships from Europe visited 
ports such as Kuala Kedah, Kuala Selangor, Riau, and 
Kuala Terengganu. In the mid-1700s, British country 
traders (merchants who lived in Asia) established con- 
tact with these Malay ports. They sold opium and 
bought tin and other local produce, offering better 
prices than the Dutch. 

By the late 1700s, the British East India Company con- 
trolled much of India and the Indian Ocean, and was ex- 
tending its activities to China. The company began look- 
ing for a suitable trading post in Southeast Asia. It made 
unsuccessful attempts to establish bases on the islands 
of Balembangan and Labuan off the coast of Borneo. Fi- 
nally, the company chose the island of Penang. 

In 1786, Francis Light gained control of Penang (see 
Light, Sir Francis). Penang opened up as a port, and 
British influence on trade in the Malay Archipelago be- 
came increasingly powerful. Penang soon began to serv- 
ice the ports on the western side of the peninsula. 
Through the efforts of Sir Stamford Raffles, the British 
occupied Singapore in 1819 (see Raffles, Sir Stamford). 
The peninsula ports declined as a result. While the west- 
ern ports continued to have direct links with Penang and 
Melaka, the eastern ports became commercial depend- 
encies of Singapore. 

The Straits Settlements. The British eventually suc- 
ceeded where the Dutch had failed. The British offered 
incentives instead of using force. They established the 
port of Penang to act as a centre of entrepot trade 
(where goods are deposited, stored, and redistributed). 
It grew into a major collecting point for produce from 
the archipelago, including betel nut, pepper, rattan, 
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tin, and tobacco. These goods were, in turn, exported to 
China. 

Penang also served as a port from which small Malay 
vessels and country traders could distribute British 
goods throughout the archipelago. The most important 
of these products were woollen goods, cotton cloth, 
and iron, as well as opium purchased privately from East 
India Company sales in Bengal. The company sold Brit- 
ish goods in Penang from their warehouses to visiting 
Malay traders rather than to resident merchants. 

Singapore was a far more successful entrepôt than 
Penang. It provided a much needed centre from which 
traders could distribute British goods throughout the 
Malay Archipelago. It was also the most profitable port 
to which the Malay traders could bring their products. 
Within nine months of the opening of the port, traders 
from many countries had arrived in their ships. The 
most important of them were from Siam (now Thailand), 
Cambodia, Kelantan, Terengganu, Pahang, Brunei, Sam- 
bas, Pontianak, Celebes, Siak, Indragiri, Jambi, and the 
Riau-Lingga Archipelago. 

The British took over Melaka from the Dutch after the 
signing of the Anglo-Dutch Treaty in 1824. The treaty di- 
vided the Malay Archipelago into two spheres of influ- 
ence. The British consolidated themselves to the north 
of the equator and the Dutch to the south. In 1826, the 
British formed Penang, Singapore, and Melaka into one 
administrative unit, called the Colony of Straits Settle- 
ments. The East India Company administered it as part 
of India. 

By the 1850's, the growth of Singapore's trade had 
begun to slow. German firms in Singapore offered seri- 
ous competition to British firms. Local British traders re- 
alized that the rapid making of fortunes had given way 
to hard work and moderate returns. They began to look 
for fresh opportunities elsewhere. The Straits merchants 
turned to the Malay Peninsula, where tin mining had ex- 
panded greatly by about 1850. 

Development of the Malay Straits. Mining in the 
Malay states, especially Perak, Selangor, and Sungai 
Ujong, revived after the Dutch withdrew from the penin- 
sula. The Malay chieftains were then free from the obli- 
gation to deliver tin only to the Dutch. They began to 


Melaka came under British 
influence after 1795 and be- 
came a British colony in 1824, 
The view, /eft, drawn in 1811, 
shows a British naval gunship, 
HMS Hope, at anchor in the 
Strait, off the coast of Melaka, 


open up more mines, but they were dependent on the 
Chinese merchants in the Straits Settlements for capital 
In the 1840s, this financial dependence forced the chief- 
tains to allow the Chinese merchants to mine tin di- 
rectly. 

By the 1860s, the tinplate industry in the United King- 
dom had expanded. The declining Cornwall mines could 
not meet the demand for tin. This demand stimulated 
the rapid growth of the Malayan mining industry. Chi- 
nese migration to the Malay states increased rapidly. 
Chinese capital dominated tin mining until the 1920s. 

In Province Wellesley and Johor, Chinese immigrants 
developed commercial agriculture. Sugarcane was the 
main produce in the north. In the south, Chinese planta 
tions grew pepper and gambier, a tropical shrub whose 
leaves were used for dyeing and tanning in the 18005. 

Between 1750 and 1850, the Malay states had experi- 
enced two major developments. The British ports of Pe- 
nang and Singapore took over from the traditional 
Malay ports as international trading centres. The in- 
crease in mining and agriculture helped a multiracial s0 
ciety to develop. 

Problems of immigration. Malay society changed 
rapidly during the 1800's, Mining and commercial agri- 
culture turned land into a valuable commodity. Chief- 
tains competed with one another for control of territo- 
ties and natural resources. Straits merchants 
encouraged this rivalry by backing one group or the 
other with finance. ch 

The struggle for power became so intense that Britis! 
officials called the Malay states anarchic, meaning that 
they had no political institutions and no effective legal 
systems. Malay society had long been governed strictly 
by tradition, but this ancient system could not cope V i 
the presence of so many immigrants. This was especia 
true of the expanding Chinese population. The Chinese 
brought their own customs and rules, often enforced by | 
the formation of elaborate secret societies. The Malay | 
ruling class attempted to accommodate the new forces, 
but rivalry continued between Malays and Chinese. 
Some sections of the Malay aristocracy turned to the | 
British for assistance. This development led to the esta” | 
lishment of British administration in the Malay states- 


At first, the Malays enjoyed the changing economic 
environment, despite political rivalry for control of terri- 
tory. They benefitted commercially from the increase in 
population, which created a demand for food supplies. 
Although they played only a minor role in the produc- 
tion of tin, the Malays provided most of the transport, 
using canoes on the rivers connecting the mines with 
the ports. 

The rate of development in the Malay Peninsula was 
uneven, It was more rapid on the western and southern 
parts of the peninsula. Two states, Kelantan and Tereng- 
ganu, were left relatively untouched until the beginning 
of the 1900's because they were so difficult to reach. 

Modern Johor. During the 1800s, three new king- 
doms emerged: Perlis, Pahang, and modern Johor. Perlis 
was created by Siam. In 1821, the Siamese conquered 
Kedah. They remained there for about 20 years and then 
withdrew. The Siamese freed Perlis from Kedah and 
turned it into an independent state in 1841. 

In Pahang, a bendahara assumed the title of sultan. 
This was the second time such a thing had happened in 
Peninsular Malaya. Wan Ahmad, the bendahara of an- 
cient Johor, was elected sultan of Pahang in 1881. This 
ended Pahang’s subordination to the kingdom of ancient 
Johor, which had almost ceased to exist by that time. 
Wan Ahmed created a dynasty which survived into the 
late 1900's. 

The story of modern Johor is more complex. When 
the British occupied Singapore in 1819, they did not 
have the consent of the sultan of ancient Johor. Dutch in- 
fluence was strong in the region where the Johor sultan 
lived. The British knew that they could not persuade the 
sultan to surrender the island of Singapore to them, Dis- 
Covering that there was a dispute over succession, they 
recognized the sultan’s elder brother as the true ruler of 
Johor. They were then able to take control of Singapore. 
But the new sultan had no authority in the Riau-Lingga 
Archipelago. 

; By the mid-1800s, the British no longer had any use 
lor the ruler they had created. They reluctantly recog- 
nized his son as successor, but made him sign a treaty 
agreeing to confine his control to only a small territory 
a Melaka, called Kesang. Instead, the British turned 
i e family of the temenggong, a high-ranking officer 
ee Johor, who had cooperated with them in the 
eupan of Singapore. They looked upon the te- 
pt hiie 's son as the actual ruler of Johor. In 1868, his 
the ane adopted the title of maharajah. He cultivated 
oe ee of British officials and merchants in Singa- 
1885, ba became Queen Victoria's personal friend. In 
his w T recognized him as the sultan of Johor. 
périnsula, inth and last dynasty to be founded in the 
F am eñi] rule. The extension of British influence to 
eaten, Peninsula began after the Straits Settlements 
dinsin a crown colony in 1867. The main cause of Brit- 
jects Teen was to protect the interests of its sub- 
rules ise signed formal treaties with the Malay 
Fesi ae enabled them to appoint officers (called 
matters a advisers) to take charge of all administrative 
ie = xcept those relating to Islam and Malay cus- 
The 1800s also saw the expansion of British influence 


to 
Sarawak and Sabah, Sarawak (originally not much 
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larger than the present area of Kuching) was acquired 
from Brunei by an English adventurer, James Brooke. In 
the next 20 years, Brooke expanded his territory at the 
expense of Brunei. At the same time, he launched expe- 
ditions against all local groups who opposed him. 
Brooke allied himself with the coastal people in order to 
suppress the people living in the interior. Agricultural 
development of sago, pepper, and rubber drew a large 
number of Chinese to Sarawak. By the late 1800's, dis- 
tinct Chinese settlements had emerged in a number of 
places. 

Private traders purchased North Borneo (Sabah) be- 
tween 1877 and 1878 from the sultan of Sulu. They 
formed a company to administer the territory systemati- 
cally. In 1881, the British government granted a charter 
to the company, which continued to rule the territory 
until the Japanese invasion of 1941. Development was 
slow, as in Sarawak, until the close of the 1800's. To- 
bacco was the main export, but rubber became increas- 
ingly important by 1917. Large-scale Chinese migration 
to North Borneo occurred mainly in the 1900s, a period 
of more rapid agricultural development. 

British power gradually extended to the north, In 
1909, the United Kingdom signed a treaty with Siam 
which allowed the British a free hand to establish influ- 
ence over the Malay states of Perlis, Kedah, Kelantan, 
and Terengganu. But Terengganu did not accept a Brit- 
ish adviser until 1919. 

Opposition to colonial control. The Malay ruling 
classes opposed British attempts to gain political con- 
trol in the mining states (Perak, Selangor, and Sungai 
Ujong). The most serious disturbances occurred in 
Perak. The first resident of Perak, J. W. W. Birch, was as- 
sassinated in early November 1875. In Sungai Ujong, the 
dato bandar (a local headman) refused to accept a Brit- 
ish officer. In 1876, war broke out between Britain and 
Tengku Antah, a candidate to rule Negeri Sembilan. But 
attempts to check the British advance failed. By 1887, Pa- 
hang had also come under British rule, despite fierce 
local opposition. The British finally suppressed the dis- 
turbances in 1894. 

Then the British took a further step to consolidate 
their position in the Malay Peninsula. In 1896, they estab- 
lished a federation comprising Perak, Selangor, Negeri 
Sembilan, and Pahang. But when the British took control 
of the northern Malay states they again met resistance. 

There were challenges in both Kelantan and Tereng- 
ganu which, because of their geographical locations, 
had no close links with the British settlements. The main 
problem in Kelantan and Terengganu involved the 
method of land administration. The British introduced 
new land laws which taxed landowners rather than agri- 
cultural produce. These laws were alien to the local 
people, and also caused hardship. 

The British suppressed an uprising in Kelantan in 
1915 after killing the leader. In Terengganu, the problem 
was more complex because it involved religion. A reli- 
gious teacher emerged as the leader of the peasants. He 
persuaded them not to accept British laws as they were 
the laws of the unbelievers. Opposition to British laws 
occurred as early as 1921, and reached a climax in an 
outbreak of violence in 1928. In the clash between the 
police and the local opponents of British rule, a number 


of Malays were killed. 
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Gradually, the British consolidated their control over 
the Malay Peninsula. Whenever the opposition was 
strong, the British sent troops to suppress it. Frequently, 
they took action to punish local people who opposed 
them. In Perak, they hanged two local chieftains and sent 
others, including the British-appointed sultan of Perak, 
Raja Abdullah, into exile in the Seychelles. In Pahang, 
the leaders of the opponents of British rule, together 
with their followers, were exiled to Siam. 

The Brooke regime in Sarawak and the Chartered 
North Borneo Company in Sabah also had to take strong 
measures to deal with local headmen who were unwill- 
ing to surrender. During the long-drawn-out conflict be- 
tween the Brooke regime and the Iban people in Sara- 
wak, many Iban leaders emerged as heroes. Anti-Brooke 
activities continued from time to time until 1935. 

The situation in Sabah was even more troubled. Op- 
position to British rule began almost as soon as they es- 
tablished an administration in Sabah in 1878. Mat Salleh 
was one leader who attained legendary fame for his 
stand against the British. He fought against the company 
for about five years and was finally defeated in January 
1900. 

Developments in technology. By the late 1800's, 
several of the Malay states had begun to develop eco- 
nomically because of the investment of European and 
Chinese capital. Tin mining continued to be a major in- 
dustry. In agriculture, coffee had become a more impor- 
tant export crop than sugar. Many new towns, such as 
Ipoh, had emerged in the mining areas. Railway serv- 
ices, opened in 1885, linked the tin-mining centres with 
the nearest ports. Next, a railway was built running 
north-south to join the ports of Penang and Singapore. 

By the early 1900's, railway construction had ad- 
vanced so far that the railway was beginning to displace 

sea transport. The railway had reached all the major 
towns on the west coast of the peninsula by 1908. Rail- 
way development coincided with the growth of rubber, 
which gradually replaced coffee as the country’s main 
agricultural produce. At the same time, the Tamil popu- 
lation also increased rapidly. Most rubber tappers were 
Tamils, who came from southern India. 

The introduction of the dredge in tin mining in 1912 
gradually enabled European capital to become as im- 
portant as Chinese capital. Motor transport provided 
competition to rail transport. Roads gave greater access 
to small towns which were not served by railways. The 
outbreak of World War | (1914-1918), held up these de- 
velopments temporarily. 

Education. The British founded new schools at 
Melaka and Penang in the early 1800s. Later, when the 
British established their administration in the Malay 
states and in Sarawak and Sabah, they also founded 
modern schools. In the peninsula, the British allowed 
Malay, Chinese, and Tamil schools to exist separately ac- 
cording to the wishes of the resident population. But 
English schools became increasingly popular by 1900. 
By the early 1900's, many of the larger city schools had 
candidates sitting the yearly examinations conducted by 

the Cambridge Examination syndicate in England. The 
brighter local students were already studying in British 
universities. Change in education in Sarawak and Sabah 
was slower, but Christian missionaries contributed 
greatly to educational development. 


Penang produced the first English newspaper east of 
Suez in 1805. By 1904, there were seven English newspa- 
pers published in various parts of the country, including 
Singapore. 

During early 1900s, the British introduced various 
sports to reduce opposition toward their administration, 
Soccer, cricket, and tennis were especially popular. 
Many people took part in local tournaments. There were 
recreation clubs in all the towns and sport became an 
important activity in English-run schools. 

Political unrest. Political movements in other parts 
of Asia soon influenced Singapore and the Malay Penin- 
sula. Chinese reformist and revolutionary groups, Indian 
militant nationalists, and Muslim reformists all found 
supporters among the country’s multiracial population. 

Just before World War I, the greatest threat to the 
British position came from the Muslims, especially the 
Indian Muslim soldiers serving in the British army. In 
1915, Indian soldiers mutinied in Singapore and almost 
took control of the island. Political problems continued 
into the 1920's. There was an anarchist movement and 
then the emergence of secret Communist organizations 
in 1926 and 1927. Both were the work of agents from 
China. Meanwhile, Indian nationalist leaders, both 
Hindu and Muslim, found a large following in the Malay 
Peninsula and Singapore. Indonesian political activists 
(the Communists and the nationalists) also had an influ- 
ence on the local Indonesian immigrants. The English- 
educated part of the population began to demand a 
greater role in the government of the country. In 1930, 
the Malayan Communist Party was founded. 

By the middle of the 1920s, the situation was very 
complex. Popular movements in both China and India 
caught the imagination of the Chinese and Indian popu- 
lation. The British attempted to decentralize the adminis- 
tration of the Federated Malay States. This led to conflict 
between Malays, who wanted the states to have greater 
power, and non-Malays, who believed that decentraliza 
tion would lead to administrative inefficiency. Locally- 
born Chinese and English-educated Indians strongly op- 
posed the British policy which they saw as pro-Malay. 
Both communities felt that they ought to enjoy all the 
privileges given to British subjects. In response to non- 
Malay claims, the Malays formed political associations. 
The first All-Malaya Malay Congress took place in Kuala 
Lumpur in 1939 to work toward greater Malay unity. 

Effects of depression. Malaysia changed signifi- 
cantly after the end of World War I. The postwar years 
brought a period of economic depression. There was a 
severe shortage of rice, which led to rioting in Penang. 
The price of rubber fell drastically, and an international 
restriction scheme was introduced to stabilize prices. It 
was clear that Malaysia needed to diversify its economy: 
In the following years, the country began to export palm 
oil, tea, and canned pineapples. The production of 
canned pineapples and rubber manufactured goods, 
both of which started in the 1920's, marked the begin- 
ning of industrialization in Malaysia. s 

The world depression of 1929 to 1930 also had seri- 
ous effects on the country's economy. The prices of 
commodities fell and there was widespread unemploy- 
ment. Many Indian labourers and Europeans were sent 
home. The government introduced restriction schemes 
to assist the rubber industry, and, for the first time, the 


tin industry. There was also a concerted attempt to ex- 
pand rice planting. A new Drainage and Irrigation De- 
partment organized several proposed schemes. From 
the mid-1930s, industrial unrest continually threatened 
to disrupt the country’s economy. 

Some attempts were made in the 1920's and 1930s, to 
improve further education. There had been a medical 
college in Singapore since 1905. In 1928, the Raffles Col- 
lege opened there to provide higher education for sci- 
ence and arts students. By the mid-1930ss, there was an 
increasing demand that the medical college and Raffles 
College should be merged to form a university. This fi- 
nally took place in 1949. 

During the 1920's, the government supplied electric- 
ity to many Malaysian towns. By the late 1930s, air travel 
had been introduced and radio broadcasting began in 
Singapore. The country was maturing rapidly. Malay 
civil servants gained greater responsibility in adminis- 
tration as European officers returned to England to 
serve in World War I! (1939-1945). 

Invasion. In early December 1941, Japan began its 
conquest of Malaysia. Sweeping down from Kota Bharu 
(Kelantan), the Japanese took barely three months to 
gain control of the Malay Peninsula and Singapore. Sa- 
rawak and Sabah fell by mid-January 1942. The harsh- 
ness of Japanese rule shocked the Malaysians. Through- 
out the period of their occupation, the Japanese were 
fighting in China and the Pacific. Their policy therefore 
aimed at extracting Malaysian resources to help their 
war effort. The Japanese had no intention of granting in- 
dependence to Malaysia because they wanted to main- 
tain access to the rich natural resources of the country. 

For over a year, the Japanese occupying force made 
no attempt to obtain the cooperation of the people. 
They used force to extract information, and severely 
punished anyone they suspected of working against the 
Japanese regime. Only at the end of 1943, when the Jap- 
aS found the war going against them, did they begin 
teeter win over the local population. But by then many 
a al People had secretly begun to support the Malayan 

ople's Anti-Japanese Army (MPAJA). This was a Com- 
munist organization formed with British aid to carry out 
Rate warfare against the Japanese. The Japanese had 
Mien, obtained the support of the Kesatuan Melayu 
an ‘Oung Malay Union), a group of radicals. But the 
wi fae did not approve of any organization that 
tie irectly under their control, and dissolved the 
Malar 1942. Instead, the Japanese sponsored the 
bod mr Renmell (Malay Youth Club), a cultural 
eee ey also placed great emphasis on the use of 
Anii ener for defence and internal security. 
the Jikerdl e various defence and paramilitary units were 
Forcal ie (Self-defence Corps), the Heiho (Auxiliary 
Volunt ste bee (Volunteer Corps), and the Giyugun 
ont end of the war the Japanese founded the 
eration am eading Club) in Penang, to encourage coop- 
plaints a ong the Chinese by listening to their com- 
istration thet the harsh measures of the military admin- 
Help-and e Japanese next established the Hodosho 
constrict e thePeople Office), intended to provide 

nee © suggestions to the military administration. 
important still, by the middle of 1945, the Japa- 


nese fat 
were thinking seriously of encouraging the radical 
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Rubber tapping attracted many workers to Malaysia. The 
country's rubber trade grew rapidly in the early 1900s. 


Malays to revive their long-cherished “Greater Indone- 
sia” dream. This was necessary in view of the Japanese 
decision to grant immediate independence to Indone- 
sia. The Japanese regime allowed the radical Malays to 
revive their old organization, with the new name of 
Kekuatan Rakyat Istimewa (Special Strength of the Peo- 
ple) or KRIS. The KRIS movement was to allow the Ma- 
lays greater freedom to develop their political con- 
sciousness so that they might not feel disappointed 
when Indonesia became independent. But, by mid- 
August 1945, Japan had surrendered and KRIS at once 
lost its meaning. The Malay Peninsula, for about two 
weeks, came under the control of the MPAJA. 


The Malayan Union 


Racial conflict. The Japanese suppressed all political 
activity until just before their surrender. This, indirectly, 
did much to foster the upsurge of nationalism. It demon- 
strated that the Western nations were not invincible. It 
also destroyed the structure of colonial government 
which the British had established so carefully over a pe- 
riod of many years. The disorder of the postwar years 
gave local people the opportunity to organize them- 
selves in order to make political demands. 

After the Japanese retreat in 1945, the MPAJA 
mounted a campaign of terror. During two weeks in late 
August and early September 1945, they were in control 
of the country. They treated the people in much the 
same way as the Japanese had done. The Communists 
accused many people of having collaborated with the 
Japanese, tried them, and executed those pronounced 
guilty. The action of the Chinese-dominated MPAJA im- 
mediately provoked racial conflict. Between 1945 and 
1946, serious Chinese-Malay riots occurred in various 
parts of the country. 

Preparing for the Union. In the midst of racial con- 
flict, the British introduced constitutional changes for 
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The Japanese surrender of the territories they had invaded in 
Malaya was signed in Singapore in August 1945. 


the country. As early as 1943, they had set up a Malayan 
Planning Unit in the United Kingdom to prepare for the 
reconstruction of Malaya. One reason for the union was 
the desire to prepare Malaya for self-government. But 
many people believed that it would turn the Malay 
states from protectorates into crown colonies. 

The final proposals for a Malayan Union were first an- 
nounced in the UK Parliament in January 1946. The Ma- 
layan Union, which would include Penang and Melaka 
but not Singapore, was to be headed by a British gover- 
nor. The sultans would rule in conjunction with an advi- 
sory council subject to the approval of the governor. 
They would be given authority only on general matters 
relating to the Islamic religion. The Malayan Union gov- 
ernment would take over all assets of the Malay states, 
except those connected with Islam and with the rulers’ 
personal property. In Penang and Melaka where there 
was no sultan, the resident commissioner became head 
of administration, He was given a great deal of power 
and was responsible only to the governor. 

The Malayan Union scheme also proposed new laws 
which would grant citizenship to all people born in Ma- 
laya and Singapore as well as immigrants who had been 
resident there for a period of 10 out of the 15 years be- 
fore Feb. 15, 1942. 

In 1945, the British government sent Harold McMich- 
ael, previously guardian to a number of Malay princes, 
to Malaya. He was to obtain the written consent of the 
Malay rulers to the Malayan Union scheme. McMichael 
forced the rulers to accept the proposals and gave them 
no time to consult their councils. 

The Pan-Malayan Congress. The reaction to the 
Malayan Union proposals was hostile. The Malay news- 
papers all attacked the scheme and called upon Malays 
to unite in opposing the proposed Union. At this point a 
leader arose to mobilize the Malays. Dato Onn bin 
Jaafar, educated in England and at the Malay College in 
Kuala Kangsar, called for a Pan-Malayan Malay Congress 
to mobilize opposition to the proposed scheme. 

A Pan-Malayan Malay Congress commenced at the 


Sultan Suleiman’s Club, Kuala Lumpur, on March 1, 1946. 


Forty-one Malay organizations sent representatives to 
the four-day congress. The congress appointed a com- 
mittee to draft a constitution for the formation of the 
United Malays’ National Organization (UMNO). There 


was another congress in Johor Bahru in May 1946, dur- 
ing which UMNO was formally launched. The congress 
elected Dato Onn as its first president. 

On April 1, 1946, despite violent Malay protests, the 
British brought the Malayan Union into being. The local 
rulers refused to attend the ceremony. By the middle of 
1946, the British were compelled to admit that the union 
scheme could not work. They made plans to negotiate 
with the Malays and draft a new constitution. 

In the talks which followed, the British dealt only with 
the rulers, through their representatives, and UMNO. 
Dato Onn’s popularity and moderate political position 
impressed the British. The British, the Malay rulers, and 
UMNO quickly came to an understanding on the new 
constitution. But protests from various groups not in- 
cluded in the negotiations caused a delay in implement 
ing it. The All-Malays Council of Joint Action led by Tan 
Cheng Lock, a Melaka-born Chinese, was especially crit 
ical. The council was a mixture of organizations, includ- 
ing trade unions, communist-sponsored bodies, the Me 
layan Indian Congress, and the Malayan Democratic 
Union, led by English-educated non-Malays. It cooper- 
ated with Malay radical groups under the leadership of 
the Malay Nationalist Party. 

This opposition subsequently produced a people's 
constitution which demanded greater concessions from 
the British including direct participation for local people 
in the government of the country. But the Federation of 
Malaya Agreement, implemented on Feb. 1, 1948, in 
place of the Malayan Union, reinstated most of the ar- 
rangements of the prewar era. The Malay states once 
more became protectorates and the Malay rulers re- 
tained their sovereignty. 

Sarawak and Sabah. There were also important po 
litical changes in Sarawak and Sabah. Rule by the 
Brooke family and Chartered Company rule both came 
to an end. Both territories became British crown colo- 
nies in 1946. The transfer of sovereignty in Sabah was 
uneventful. In Sarawak, the reaction was almost as hos 
tile as the Malay response to the Malayan Union pro- 
posals. In order to prepare for the cession (transfer) of 
Sarawak to Britain, Charles Vyner Brooke, who was then 
rajah, sent his private secretary Gerald MacBryan to fin 
out the feelings of the people. But, like McMichael, 
MacBryan used threats and promises to convince mem 
bers of the Supreme State Council that they should 
allow the rajah to cede (give up) Sarawak to the British 
government. 

From the moment of MacBryan's visit, there was Un- 
easiness among the Kuching Malays, who suspecte! 
that the cession of Sarawak was close at hand. There 
was a massive anticession demonstration in Kuching ot 
July 1, 1946. The two groups most strongly opposed t0 
the cession proposals were members of the Sarawal 
Malay National Association and the Sarawak Dayak AS 
sociation. The British immediately issued a notice T°- 
quiring all government servants to support cession al 
prohibiting them from participation in politics. f 

A group of 338 government servants, the majority ° 
them teachers, subsequently resigned their appoint 
ments rather than obey the notice. So many of then 
signed that many schools had to be closed down. The 
movement gained support in several areas and was 
joined by many organizations. 


Despite opposition, Sarawak became a British colony 
on July 1, 1946. Many people refused to attend the cere- 
mony for the installation of the governor, Sir Charles 
Arden-Clarke. But the anticession movement gradually 
lost its force as disagreements occurred within the 
group and frustration grew. On Dec. 3, 1949, the second 
governor, Duncan Stewart, was assassinated on a visit to 
Sibu by a youth called Roslie bin Dhoby. This assassina- 
tion did further damage to the anticession movement, 
and the movement finally collapsed. 


Moving toward independence 


The emergency. Since the end of World War II in 
1945, the Malayan Communist Party had attempted to 
capture political power by constitutional means. Be- 
cause it had played a major role in the anti-Japanese 
movement during the war, the British had not banned 
the party. The Communists had influence in a number of 
trade unions, and formed organizations such as the Ma- 
layan Democratic Union and the Malay Nationalists 
Party. But the Federation of Malaya Agreement ended 
their hopes of achieving their objectives peacefully. 

The Communists aimed to cripple the country eco- 
nomically by attacking mines and rubber estates. They 
hoped that this would force the poverty-stricken popula- 
tion to turn against the British. In June 1948, the British 
declared a state of emergency and officially banned the 
Malayan Communist Party. 

In the war which followed, the government forces 
gradually gained the upper hand. By 1950, the British 
had resettled large numbers of Chinese living on the 
fringe of the jungle. This prevented the Communists 
from obtaining assistance and supplies. 

The government mobilized almost the entire country 
to fight the Communist guerrillas. They introduced con- 
scription and recruited home guards and special consta- 
bles. Armed forces travelled from various African coun- 
tries under British political control. Australia and New 
Zealand also sent military assistance to help in the war 
against the Communists. By 1954, the Malayan Commu- 
nist Party was ready to negotiate for peace. 

n The New Federation. The Federation of Malaya 
; preemion of 1948 brought about important changes. 
maa ainpleiin April 1951, the member system was in- 
i uced. This allowed local people, including mem- 
E of the federal council, to serve in the government. 
coNemember system also changed the role of the high 
Ween position was no longer consistent 
ini e establishment of a parliamentary system of gov- 
vate In September 1953, the high commissioner 
E rew as the president of the federal council, and 
pe paced by a local speaker. 
ee after the inauguration of the federation, the 
fist eres also introduced local elections. Elections 
Geor price on Dec. 1, 1951 to elect members to the 
tann own (Penang) Municipal Council. But the elec- 
nicipal ich captured greater attention were for the mu- 
NOs of Kuala Lumpur in February 1952. The 
tion McA alliance with the Malayan Chinese Associa- 
tae ), won 9 of the 12 seats. The victory inspired 
if an of the Alliance Party. 
bidet he UMNO-MCA Alliance, under their new 
tion. The nku Abdul Rahman, held a national conven- — 
Y submitted the following proposals: (1) a mini- 
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Chin Peng, the Malayan Communist guerilla leader, conferred 
with Tunku Abdul Rahman and the Alliance at Baling in 1955. 


mum of three-fifths elected majority in the legislative 
council, (2) universal suffrage (votes for all adult citi- 
zens), (3) a two-thirds elected executive council chosen 
from members of the legislative council, and (4) the 
holding of federal elections not later than 1954. 

The Alliance's demands did not gain the sympathy of 
the Colonial Office. UMNO-MCA then sent a delegation, 
led by Tunku Abdul Rahman, to London. But the delega- 
tion failed to persuade the minister to accept their pro- 
posals. The British government, however, agreed to an 
elected majority of six in the federal legislature. 

In planning for the Malayan Union, Britain decided 
against including Sarawak, Sabah, and Brunei. Instead, 
they proposed a Borneo Federation. The first concrete 
step toward the formation of the Borneo Federation was 
taken in April 1953, when a meeting took place at Ku- 
ching. Among those who attended the meeting were the 
governor of Sarawak, the governor of Sabah, and the 
sultan of Brunei, Sultan Omar Ali Saiduffin. Also present 
were three representatives from the states concerned. 
But Brunei opposed the proposed federation. 

National elections. Federal elections took place on 
July 27, 1955. The Alliance, by then including the Ma- 
layan Indian Congress, contested all 52 seats. The voters 
elected 51 of the Alliance candidates. The Pan-Malayan 
Islamic Party won only the Krian constituency. With the 
victory, the Alliance also won the opportunity to play a 
direct part in the government of the country. Tunku 
Abdul Rahman became the country's chief minister and 
minister for home affairs. 

As the Alliance prepared for independence and the 
first full-scale national elections scheduled for 1959, 
there was an attempt to end the emergency. The Alli- 
ance held a dialogue with the Malayan Communist Party 
(MCP) at Baling (Kedah) in December 1955. The MCP was 
informed that after independence the country would not 
be under colonial rule and so there was no longer any 
reason to continue their struggle. But the MCP would 
only agree to lay down arms if they could operate as a 
political party. Tunku Abdul Rahman and his party could 
not accept this demand, and talks broke down. 

The Alliance then turned its attention to other press- 
ing problems. Members of the Alliance took part in in- 
dependence talks with the British in London from Jan. 18 
to Feb. 6, 1956. The meeting agreed to establish a self- 
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governing and independent Federation of Malaya on 
Aug. 31, 1957, if possible. The two sides also agreed to 
set up a commission to prepare the constitution for an 
independent Malaya. The commission, under the chair- 
manship of Lord Reid, held its first meeting at the end of 
June 1956 and completed its work by early 1957. The Al- 
liance did not accept the draft constitution in its entirety. 
After a number of amendments the Merdeka (Independ- 
ence) Constitution subsequently provided for: (1) The 
adoption of Malay as the official and national language, 
(2) the creation of a single nationality with provisions to 
enable everyone in Malaya to qualify for citizenship, (3) 
the formulation of a system whereby the people would 
elect a yang di-pertuan agong (paramount ruler) in rota- 
tion from among the nine rulers once in five years, (4) 
the setting up of an elected House of Representatives 
and an appointed Senate, and (5) the recognition of the 
special position of Malays as the original inhabitants of 
the country, as well as of Islam as the official religion. 
One of the major concerns of the Alliance party was 
the future unity of the people, in their various racial 
groups. The party set up a committee in 1956 to draw up 
a national education policy aimed at instituting a sense 
of nationalism. The result was the Education Act of 1957. 
The national education system provided primary 
schools using Malay, English (temporarily), Chinese, and 
Tamil as the languages of instruction. At the secondary 
level only Malay and English (temporarily) were to be 
used as the languages of instruction. It was also stated 
that there should be a common syllabus for all schools. 


The formation of Malaysia 


Birth of a nation. Malaya became an independent 
nation on Aug. 31, 1957. Tunku Abdul Rahman was its 
first prime minister. One of the first problems was the 
development of the country’s economy. In 1956, the gov- 
ernment had drafted the first Five Year Plan. In the same 
year, they had set up the Federal Land Development Au- 
thority (FELDA) to develop poor rural areas. The basic 
aim of FELDA was to open up new land for agriculture 


Independence for the Feder- 
ation of Malaya came at the 
end of August 1957. Tunku 
Abdul Rahman, leader of the 
Alliance Party, made the dec- 
laration and became the first 
prime minister. The country 
has been called Malaysia 
since 1963. 


and to give land to those who had little or none at all. 
FELDA worked to increase the agricultural output of the 
nation and raise the standard of living of rural people. 
The Ministry of Rural Development, established in 1959, 
coordinated all the activities of the administrative and 
technical divisions throughout the country. 

In 1959, the nation once more went to the polls and 
again the Alliance was victorious, winning 74 out of the 
104 parliamentary seats contested. By 1960, the govern- 
ment was able to declare the emergency over. 

Foreign policy. The emergency had made Malays re 
luctant to have any relations with Communist nations. 
The new country became a member of the Common- 
wealth of Nations, and stood apart from the African and 
Asian nations who were strongly against colonialism. In 
defence matters, Malaysia was still dependent on Brit- 
ain. Nevertheless, in formulating its foreign policy, Ma 
laysia tried to stay independent of the Western bloc. It 
did not join SEATO (the Southeast Asia Treaty Organiza 
tion), which was a military pact strongly influenced by 
the United States of America. 

But Malaya was conscious of the need for Southeast 
Asian nations to establish close relations with one an- 
other. There was a danger that the region might become 
a zone of conflict between the Western bloc and the i 
Communist bloc. In 1961, Malaya, together with the Phil- 
ippines and Thailand, formed the Association of South 
east Asia (ASA). The aim of ASA was to promote the ec? 
nomic interests as well as the social and cultural 
progress of the nations concerned. The three nations 
hoped that ASA would lead to the emergence of a com: 
mon market in Southeast Asia. 

But other nations refused to join. Burma preferred to 
isolate itself from the rest of the world. Indonesia was 
suspicious of ASA, which it saw as an organization 
somehow linked to SEATO. Indonesia also opposed the 
presence of Western troops in Southeast Asia. Int 30 j 
the Philippines, Indonesia, and Malaya held a meeting 
Manila and formed Maphilindo (a word formed from 
parts of the names of the member nations). Maphilindo 


Merdeka Stadium in Kuala 
Lumpur was chosen for the 
athletics events of the South- 
east Asian games in 1989. Ma- 
laysian leaders are active in 
promoting cooperation 
among the nations of South- 
east Asia to make it an area of 
peace, freedom, and neutral- 


ity. 


aimed to encourage all nations within the Malay Archi- 
pelago to oppose Chinese aggression. 

Plans for Malaysia. Confident of the future, Tunku 
Abdul Rahman began to plan the formation of a larger 
nation, He hoped that this would include Singapore, Sa- 
rawak, Sabah, and Brunei. 

__ There was opposition to the idea of a united Malaysia 
in all the territories concerned. The British government 
set up a commission to find out the wishes of the peo- 
ple of Sarawak and Sabah. The commission submitted 
its report in June 1962. According to this report, more 
than 80 per cent of the people of Sarawak and Sabah 
were in favour of a united Malaysia. In Singapore, the 
onemment held a referendum on how Singapore 
ple become a part of Malaysia. The referendum 
showed that the Singaporeans supported an existing 
agreement made in November 1961. The agreement had 
pees that the federal Malaysian government should 
h esponsible for defence, foreign relations, and secu- 
ty, and that Singapore should have full control over its 
own education and labour. 
aaae emin commission report formed the basis of 
REE chs between Malaya and Britain. The commis- 
E enmended that the Malayan Constitution of 
‘tata ould serve as the basis for a new Malaysian Con- 
EAN It also proposed that Sarawak and Sabah 
cane ave power to control immigration. Malaysia 

BS i existence on Sept. 16, 1963. 
thier T ict and cooperation. Maphilindo made no fur- 
ven pass after its formation in 1963. In the same 
gethe i = eh Singapore, Sabah, and Sarawak came to- 
did not form Malaysia. Indonesia and the Philippines 
idontadeeoe the new federation. Indonesia 
WALIM i policy of confrontation (armed opposition) to- 
grounds thers The Philippines claimed Sabah on the 
Aena a it was, historically, part of Sulu. Confronta- 
iden Sik only when President Suharto displaced Pres- 
wha aa in 1965. But, in the same year, Singapore 

eRe rom Malaysia because of the threat of conflict 
en its Chinese and Malay communities. 
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Meanwhile, negotiations were held to form an associ- 
ation of Southeast Asia (to comprise Malaysia, Indone- 
sia, the Philippines, and Thailand). On Aug. 8, 1967, the 
Association of Southeast Asian Nations (ASEAN) was 
launched. Singapore also took part. The association 
aimed to improve cooperation among nations in the re- 
gion. 

Race riots broke out in Kuala Lumpur in 1969. The 
government then tried to reduce tension between the 
Chinese and Malay communities. 

By 1970, Britain had decided to withdraw from direct 
involvement in Malaysia's defence. Malaysia was there- 
fore free to formulate its own foreign policy. In the same 
year, Tun Abdul Razak was elected prime minister. In 
the 1970s, Malaysia began to play a bolder role in inter- 
national relations. The government proposed that 
Southeast Asia should declare its neutrality. 

On Nov. 27, 1971, Indonesia, Malaysia, the Philip- 
pines, Singapore, and Thailand accepted the Kuala Lum- 
pur Declaration. It stated that the five nations would find 
ways to obtain recognition and respect for Southeast 
Asia “as a zone of peace, freedom and neutrality, free 
from all forms of intervention by outside forces,” A com- 
mittee, made up of heads of the foreign ministries of the 
five ASEAN nations, held its first conference in Kuala 
Lumpur in July 1972. 

Malaysia, at the same time, was also helping to bring 
about unity among Islamic nations. In 1969, there was a 
conference of Islamic nations at Rabat in Morocco. The 
nations also established the Islamic Development Bank 
and the Islamic News Agency. 

In the early 1970s, Malaysia's foreign policy toward 
China changed. This was because Malaysia wished 
Southeast Asia to become a neutral zone. It was clear 
that China could not guarantee Southeast Asia's neutral- 
ity if the region did not recognize China in return. In 
1971, Malaysia supported Albania's resolution calling for 
Communist China's admission to the United Nations. 
Subsequently, a Malaysian trade mission travelled to 
Beijing and a delegation from China paid a return visit 
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Kings of Malaysia (with dates of reign) 


Tuanku Abdul Rahman ibni Al-Marhum Tuanku Muhammad. 
August 1957-April 1960. 

Tuanku Hisamuddin Alam Shah ibni Al-Marhum Sultan Alaid- 
din Sulaiman Shah. April 1960-September 1960. 

Tuanku Syed Putra ibni Al-Marhum Syed Hassan Jamalullail. 
September 1960-September 1965. 

Tuanku Ismail Nasiruddin Shah ibni Al-Marhum Sultan Zainal 
Abidin. September 1965-September 1970. 

Tuanku Abdul Halim Mu'adzam Shah ibni Al-Marhum Sultan 
Badlishah. September 1970-September 1975. 

Tuanku Yahya Petra ibni Al-Marhum Sultan Ibrahim. Septem- 
ber 1975-March 1979. 

Sultan Haji Ahmad Shah Al-Musta’ in Billah ibni Al-Marhum 
Sultan Abu Bakar Ri’ Ayatuddin Al-Mu’Adzam Shah. March 
1979-April 1989. 

Sultan Almutawakkil Alallah Iskandar Johor ibni Al-Marhum 
Sultan Ismail. April 1984-April 1989. 

Sultan Azlan Muhibbuddin Shah ibni Al-Marhum Sultan Yu- 
suff Izzuddin Ghaffarullahu-Lahu Shah. April 1989-March 1994. 
Tuanku Jaafar Al-Marhum Tuanku Abdul Rahman. March 
1994- 


Prime ministers of Malaysia (with dates of office) 


Tunku Abdul Rahman. 1957-1970 

Tun Abdul Razak. 1970-1976 

Datuk Hussein bin Onn. 1976-1981 

Datuk Seri Mahathir bin Mohamad. 1981- 


to Malaysia. In 1973, Malaysia established diplomatic re- 
lations with the Communist countries of North Vietnam, 
North Korea, and East Germany. In May 1974, Tun Abdul 
Razak, visited China and paved the way for the formal- 
ization of diplomatic ties between the two countries. 

The National Front. After the race riots of 1969, Tun 
Abdul Razak tried to reduce political rivalry within Ma- 
laysia. The Alliance Party agreed with various other po- 
litical parties in Sabah, Sarawak, and the Malay Penin- 
sula to form the Barisan National (National Front). 

The new coalition registered as a confederation of 
political parties on June 1, 1974. It contained the Alliance 
(UMNO, MCA, MIC), Parti Islam (Islamic Party), Gerakan 
Rakyat Malaysia (Malaysian People's Movement), the 
People’s Progressive Party, the Sarawak United People's 
Party, the Sarawak Alliance (Parti Pesaka Bumiputera 
Bersatu and the Sarawak Chinese Association), and the 
Sabah Alliance (the United Sabah National Organization, 
or USNO, and the Sabah Chinese Association). 

In 1976, a new party in Sabah, called Berjaya, joined 
the National Front. In 1978, Parti Islam left the coalition. 
A new party, Berjasa took its place. In the early 1980's, a 
new United Sabah Party, the Parti Bersatu Sabah, joined 
the National Front after winning the state elections. 

Datuk Seri Mahathir bin Mohamad succeeded Hus- 
sein bin Onn as prime minister in 1981. He encouraged 
industry. The first Malaysian car, the Proton Saga, went 
into production in 1985. Mahathir also worked hard to 
promote Malaysia's image overseas. For the first time, 
the country was host to the Commonwealth Heads of 
Government meeting in October, 1989. 
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Questions 


What has been the most important factor in Malaysia's histoni 
Where have important archaeological discoveries been ma 


Malaysia? 


When did Dutch ships begin to visit the Johor area? 


Where did the people of Negeri Sembilan come from? 
What were the names of some leading ports in Malaysia 


1600s and 1700's? 
What did Sir Francis Light do? 


in the 


What areas become known as the Straits Settlements? 


Who was Sir James Brooke? 


When did Malaya become an independent nation? 
When did Malaysia come into existence? 


Malcolm, George John (1917- ), is a British harp- 
sichordist, conductor, composer, and pianist. His inter- 

retations of harpsichord music by composers of the 
1600s and 1700's are remarkable for their sensitive un- 
derstanding. 

Malcolm was born in London. He studied at the Royal 
College of Music and at Oxford University. 

Malcolm X (1925-1965) was a leader of a movement to 
unite black people throughout the world. He was assas- 
sinated in New York City on Feb. 21, 1965. His followers 
interpreted his death as a 
sacrifice for the “black rev- 
olution,” and he quickly be- 
came a hero of that move- 
ment. 

In 1946, Malcolm X was 
sentenced to prison in 
Massachusetts, U.S.A., for 
burglary. While in prison, 
he adopted the beliefs of 
the Black Muslims, mem- 
bers of a religious move- 
ment which at that time be- 
lieved in separation of 
blacks and whites. After his 
release in 1952, Malcolm X 
became a leading spokesman for the Black Muslims. In 
1964, following a disagreement with the leader of the 
Black Muslims, Malcolm X formed a rival group, the Or- 
ganization of Afro-American Unity (OAAU). Malcolm was 
killed before the OAAU was firmly established. Three 
men, including two Black Muslims, were sentenced to 
life in prison for Malcolm's murder. Malcolm X was born 
Malcolm Little in Omaha, Nebraska, U.S.A. 

See also Black Muslims. 

Maldives is the smallest independent country in Asia 
and one of the smallest in the world. It consists of about 
1,000 small coral islands that form a chain 764 kilome- 
tres long and 129 kilometres wide in the Indian Ocean. 
The northern tip of the Maldives is about 600 kilometres 
south of India. These tropical islands cover a total of 
only 298 square kilometres. Fishing and tourism are the 
country's leading economic activities. 
ene Britain governed the Maldives as a protectorate 
The years. The islands became independent in 1965. 
si Country's official name in Divehi, the official lan- 

ge, is Divehi Raajje (Republic of Maldives). Male, the 
Capital, has about 46,000 people. 
Fi opment The Maldives is a republic. The presi- 
ae who is head of the government, is elected toa 
eee by popular vote. A nine-member cabinet 
Biatan i e president. The 48 members of the Majlis (leg- 
Bens = Hae five-year terms. The people elect 40 mem- 
tes (an the president appoints 8. An elected commit- 
islands) a local government on each atoll (cluster of 
forint e government appoints a kateb (headman) 
dated island. A chief justice appointed by the presi- 
ae a nisters the laws. Law in the Maldives is based 

Pe unni Muslims’ code of law. 
lèse _ Most Maldivians are descendants of Sinha- 
ara Haa a who came from Sri Lanka. Some Maldivians 
Arak canes ants of people from southern India and 
tothe § ers and sailors. Almost all Maldivians belong 

unni Muslim sect. Maldivians live on only about 
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210 of the countrys islands. Many Maldivian men go to 
sea every day in thousands of boats to catch fish. Most 
build their boats of coconut or other timber that grows 
on the islands. Most of the boats are 11 metres long and 
24 or 2.7 metres wide at the widest point. Each boat can 
hold about a dozen fishermen. The fishermen sail about 
30 kilometres out from the islands, and use rods and 
reels to haul in bonito, tuna, and other fish. 

When the boats return home, the women prepare the 
fish. Most of the fish are exported to Japan and Sri 
Lanka. The people eat some of the fish. In addition, their 
diet includes coconuts, papayas, pineapples, pomegran- 
ates, and sweet potatoes. 

Land. The 1,000 small islands are grouped together 
in about 12 clusters called afo//s. Barrier reefs around 
the atolls help to protect the islands from the sea. 

None of the islands covers more than 13 square kilo- 
metres, and most are much smaller than that. Most are 
like little platforms about 2 metres above sea level. A 24- 
metre elevation on Wilingili Island is the highest point. 
The islands have clear lagoons and white, sandy 
beaches. The land is covered with grass and low- 
growing tropical plants. Coconut palms and fruit trees 
grow on the islands. 

The climate is hot and humid. Daytime temperatures 
average about 27° C. The northern islands receive at 
least 250 centimetres of rain a year, and those in the 
south receive almost 380 centimetres. Two monsoons 
(seasonal winds) blow over the islands each year and 


bring most of the rain. 
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Fishermen in the Maldives catch mainly tuna and bonito. Fish, 
one of the nation’s leading foods, is also the chief export. 


Economy of the Maldives is heavily based on the 
government-controlled fishing industry. The sale of 
dried fish in Sri Lanka is one of the chief sources of gov- 
ernment income. Tourism is also important. About one- 
fifth of the national income of the Maldives comes from 
tourism. 

The people grow breadfruit, chili peppers, coconuts, 
millet, and sweet potatoes. Women use the coconut 
husk fibres, called coir, to make yarn and ropes. The 
women also collect cowrie shells from the shores and 
weave reed mats. Gan Island has two large clothing fac- 
tories that produce shirts and sweaters. Fish is the Mal- 
dives’ chief export. Other exports include coir yarn, 


Facts in brief about the Maldives 


Capital: Male. 

Official language: Divehi. 

Total land area: 298 km’. Greatest distances—north-south, 885 
km; east-west, 161 km. 

Elevation: Highest—24 m above sea level, on Wilingili Island. 
Lowest—sea level. 

Population: Estimated 1996 population—255,000; density, 856 
people per km?; distribution, 67 per cent rural, 33 per cent 
urban. 7990 census—213,215. Estimated 2001 population— 
294,000. 

Chief products: Agricu/ture—chili peppers, coconuts, millet, 
sweet potatoes. Fishing—bonito, tuna. Handicrafts—coir yarn, 
cowrie shells, shirts and sweaters, woven mats. 

Flag: The flag has a white crescent on a dark green rectangle 
with a red border. The colours and the crescent on the flag 
stand for Islam. It was adopted in 1965. See Flag (picture: 
Flags of Asia and the Pacific). 

Money: Currency unit—rufiyaa. One rufiyaa = 100 laari. 


copra (dried coconut meat), cowrie shells, and fish meal, 
Rice, sugar, wheat flour, and manufactured goods are 
the major imports. India, Japan, Singapore, and Sri 
Lanka are the country's chief trading partners. 

Sailing boats are the most common form of transpor- 
tation in the Maldives. Steamships sail regularly be- 
tween Male and Sri Lanka. 

History. Little is known about the Maldives before 
they came under Portuguese rule during the 1500's. 
From 1656 to 1796, the Dutch ruled the islands from Sri 
Lanka. In 1887, the Maldives officially became a United 
Kingdom (UK) protectorate. As a protectorate, the Mal- 
dives had internal self-government, and the UK handled 
foreign affairs. In the 1950's, a dispute between the Mal- 
divians and the UK over an air base on Gan Island led to 
the secession (withdrawal) of three southern atolls. The 
Maldivian government accused the UK of backing the 
rebellion. It crushed the rebellion in 1960. 

In 1960, the UK and the Maldives signed an agree- 
ment that gave the UK free use of the Gan Island base. 
The Maldivians received the right to conduct most of 
their foreign affairs. The UK promised the islands about 
2 million U.S. dollars for economic development. 

On July 26, 1965, the UK and the Maldives signed a 
new agreement that gave the islands complete inde- 
pendence. The Maldives became a republic in Novem- 
ber 1968. In 1976, the UK withdrew from the Gan Island 
air base. The Maldives joined the Commonwealth of Na- 
tions in 1982. 

In 1985, the Maldives and six other countries estab- 
lished the South Asian Association for Regional Cooper- 
ation (SAARC), a regional association that deals with so- 
cial and economic issues. The other countries are 
Bangladesh, Bhutan, India, Nepal, Pakistan, and Sri 
Lanka. In Nov. 1988, Sri Lankan mercenaries invaded the 
islands in an attempt to overthrow the government. But 
Indian paratroopers soon restored order. 

See also Colombo Plan; Male. 

Maldon (pop. 50,800) is a local government district in 
eastern Essex, England, Agriculture is the main industry 
of the district, and there are boat-building industries in 
some of the small towns and villages along the coast. 
The historic town of Maldon is the district's administra- 
tive centre. It was the site of a fierce battle between the 
English and the Danes in A.D, 991. Burnham-on-Crouch 
is a popular centre for sailing. 

See also Essex. 

Male. See Reproduction; Sex. 

Male (pop. 46,334) is the capital and chief port of the 
Maldives. It lies on Male Island, in the Indian Ocean. For 
location, see Maldives (map). 

Housing in Male ranges from thatched palm struc- 
tures with tin roofs to buildings made of crushed coral 
with tile roofs. Male has many mosques (Islamic houses 
of worship). Its landmarks include the Islamic Centre, a 
gold-painted mosque and meeting place; and the na- 
tional museum which is in the grounds of the demol- 
ished sultan's palace. The museum displays items from 
Arab, Dravidian, and Sri Lankan cultures. Male attracts 
many tourists. Tourist and government activities employ 
many of the city's people. 

The origin of Male is unknown. But it may have been 
founded as the capital when the first people reached the 
Maldives in the 300s B.C. 


Malemute. See Alaskan malamute. 

Malenkov, Georgi Maximilianovich (1902-1988), 
became premier of the Soviet Union after the death of 
Joseph Stalin in March 1953. Nikita Khrushchev forced 
him to resign as premier in February 1955, and Malen- 
kov became deputy premier under Premier Nikolai Bul- 
ganin. In June 1957, Malenkov tried to unseat Khrush- 
chev as first secretary of the Soviet Communist Party. 
But Malenkov failed and was sent to Kazakhstan to man- 
age a power plant. He was expelled from the party in 
1964. 

Malenkov was born in Orenburg. He became Stalin's 
private secretary in 1925. He became a member of the 
Politburo in 1946, and second secretary of the Presidium 
in 1952. 

Malherbe, François de (1555-1628), was a French 
poet who became a haughty critic of French poetic lan- 
guage and style. He ridiculed the French poets of the 
1500s, mercilessly attacking their flowery vocabularies 
and elaborate sentences. Some scholars believe he 
smothered French lyric poetry by setting rigid rules that 
dominated poets until the romantic period of the early 
1800, But he gave the language simplicity, clarity, force, 
and dignity. 

Malherbe insisted that poetry be understandable, 
even to the poorest people of Paris. But he sternly 
avoided expressing personal feelings. Instead, Mal- 
herbe wrote about love and death, the great moral 
truths, and patriotic subjects of his day. His poetry con- 
sists of Odes and Stanzas (1600-1628). Malherbe was 
born in Caen. 

Mall is a large country in western Africa. The Sahara, 
Africa's great desert, covers the northern half of the 
country, Rolling grassland spreads across most of the 
rest of Mali, Mali covers about 1,250,000 square kilome- 
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Facts in brief about Mali 
Capital: Bamako. 
Official French. 


Area: 1,240,192 km?. Greatest distances—east-west, 1,851 km; 
north-south, 1,609 km. Coastline—none. 

Elevation: Highest—Hombori Tondo, 1,155 m above sea level; 
Lowest—23 m above sea level, at the western border. 

Population: Estimated 1996 population—11,124,000; density, 9 
people per km?; distribution, 73 per cent rural, 27 per cent 
urban, 1987 census—7,696,348. Estimated 2001 population— 
12,927,000. 

Chief products: Agricu/ture—cassava, cotton, livestock, maize, 
millet, peanuts, rice, sorghum, sugar cane, yams. Fishing— 
carp, catfish, perch. Manufacturing—food products, leather 
products, textiles. Mining—salt, gold. 

Flag: The flag has vertical stripes of green, gold, and red. The 
stripes symbolize devotion to a republican form of govern- 
ment and the Declaration of the Rights of Man. See Flag (pic- 
ture: Flags of Africa). 

National anthem: “A Ton Appel Mali’ ("At Your Call Mali’). 

Money: Currency unit—franc. One franc = 100 centimes. 


tres and is thinly populated, For Mali's total population, 
see the Facts in brief table with this article. 

Mali is a poor, agricultural country. At times, 
droughts have led to large numbers of deaths of people 
and animals there. Most of Mali's people are black Afri- 
cans who live in small, rural villages and farm for a liv- 
ing. Many of the farmers produce only enough food for 
their own families. Many other Malians raise livestock in 
the desert. Mali has a variety of mineral and water re- 
sources, but they are largely undeveloped. Manufactur- 
ing and mining contribute little to the economy. 

From about the A.D. 300s to the late 1500's, one or 
more of three powerful black empires—Ghana, Mali, 
and Songhai—thrived in what is now Mali, France ruled 
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Farmers in Mali bundle and stack stalks of millet to dry in the 
sun after the harvest. Millet is one of the chief food crops of this 
large, West African country. 


Mali from 1895 to 1959. Mali became an independent 
nation in 1960. Its name in French, the official language, 
is République du Mali (Republic of Mali). Bamako is 
Mali's capital and largest city. 

Government. The president, Mali's top government 
official, is elected by the people to a five-year term. The 
president may serve a maximum of two terms. The presi- 
dent appoints a prime minister and other government 
ministers, who carry out the day-to-day operations of 
the government. Mali has a 129-member legislature 


called the National Assembly. The members are elected 
by the people. 

For purposes of local government, Mali is divided 
into eight regions and the District of Bamako. The na- 
tional government of Mali appoints most of the local of- 
ficials. 

The Supreme Court is Mali's highest court. Mali also 
has a Constitutional Court and several lower courts. 

People. The vast majority of Mali's people are black 
Africans. The Fulani and a related people called the Tou- 
couleur make up the largest group of Mali's people. The 
Fulani are descended from both blacks and whites. The 
Mandingos form the next largest Malian group. There 
are three main Mandingo subgroups—the Bambara, 
Malinke, and Soninke. Other large black groups in Mali 
include the Dogon, Songhai, and Voltaic peoples. 
Whites account for about 5 per cent of Mali's popula- 
tion. The whites include Arabs, Europeans—chiefly 
French—Moors, and Tuareg. 

The Fulani and Toucouleur speak Fulani. Most of 
Mali's other people speak Bambara or other local lan- 
guages. The Arabs and Moors speak Arabic, and the 
Tuareg use an ancient Berber language. French is spo- 
ken mainly by the Europeans, and by people in govern- 
ment offices and schools. 

Islam is the chief religion in Mali. About 65 per cent 
of the people are Muslims (followers of Islam). The Bam: 
bara, Malinke, and Voltaic peoples practise traditional 
African religions. About 5 per cent of the people are 
Christians. 

The people of Mali have developed their own unique 
forms of music and dance, wood-carving and jewellery: 
making. Their culture is an original blend of Arab and 
black African influences. 

About four-fifths of Mali's people live in rural areas, 
and about a fifth live in urban areas. Most of the blacks 
reside in small rural villages in southern Mali and grow 
crops for a living. They generally work on village-owne! 
plots. Many can grow only enough food for their own 
use. Their foods include cassava, maize, millet, rice, Sot 


A street market stretches 
along a pavement in Bamako, 
Mali's capital and largest city. 
Such markets serve as socia 
centres as well as places to 
buy or trade food and other 
goods. 
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Nomads camp in a desert area of Mali. They travel with their 
herds in search of grazing land and water. The dry Sahara cov- 
ers much of the northern part of the country. 


ghum, and yams. Most Malian farmers cannot afford ag- 
ricultural machinery, and so they use hand tools for al- 
most all their work. Most village families live in small 
houses made of mud or branches. 

; A majority of Mali's Fulani farm for a living. They live 
in dome-shaped huts thatched with straw and lined with 
mats. But other Fulani raise cattle in the Sahel, a semi- 
desert region, and in the southern grasslands. These 
herders live in low huts made of straw mats or tree 
branches, 

Many of Mali's Arabs and Moors and almost all the 
Tuareg are nomads. The nomads herd cattle, goats, 
sheep, and donkeys back and forth across the Sahel and 
pas in search of water and pasture for grazing. They 
me in portable tents made of camel hair. Their basic 
foods include dates and millet. The nomads travel in 
aes led by marabouts (holy men) and are fiercely in- 

lependent. They are more loyal to their marabouts than 
to Mali's government. 
it of Mali's Europeans are descendants of French 
ae ists. Most of the Europeans live in modern houses 
aman and other urban areas. Bamako, with a popu- 
aa ee 400,000, is Mali's largest city by far (see 
aaa o). Many Europeans own businesses or have gov- 
ia nt or professional jobs. Others work in banks, 

ps, and offices. 
fauen play a key role in farming in Mali. They help 
feri ha harvest crops and raise livestock. The govern- 
wane ae up modern job training programmes for 
their he ut relatively few have enrolled because of 

Man sd workloads and family responsibilities. 
prokio. e other developing nations, faces major social 
hlor, T Many of its people suffer from a lack of edu- 
and fa out 90 per cent of Mali's adults cannot read 
chils and only about 27 per cent of its school-age 

loher a Tend school. Mali has several schools of 
get high ucation. But many Malian students prefer to 
nations er degrees and professional training in other 

Mall aay France and Senegal. 
average life so hindered by poor health conditions. The 
years Abi e expectancy for infants in Mali is less than 50 
$ ne a fifth of the babies born in rural areas die 

. Malaria is widespread and is a chief cause of 


Vast grasslands stretch across much of southern Mali. This 
area receives abundant rainfall and supports many kinds of wild 
animals, including elephants, giraffes, and lions. 


death among children. Mali has only a few hundred 
doctors to serve its entire population. Most of them 
work in urban areas. 

Land and climate. Mali has three main land regions: 
the harsh Sahara in the north, the semidesert Sahel in 
central Mali, and rolling grasslands in the south. Mali 
has few mountains. Its highest point, Hombori Tondo, a 
mountain in the south, rises 1,155 metres above sea 
level. 

The Sénégal and Niger are Mali's chief rivers. Most of 
the country's people live in villages and urban areas 
along or near these rivers and their branches. The 
Sénégal flows through southwestern Mali. The Niger 
enters Mali near Bamako and flows northeastward into 
the interior delta, Mali's most fertile area. It then makes 
a great turn called the Niger Bend and flows southeast- 
ward into the country of Niger. It spreads out into a net- 
work of branches and lakes in Mali. 

Mali has three seasons. Its weather is hot and dry 
from March to May, warm and rainy from June to Octo- 
ber, and relatively cool and dry from November to Feb- 
ruary. Average annual temperatures are between 27° 
and 29° C in much of the country. From March to May, 
temperatures often exceed 38° C. In the scorching Sa- 
hara, they may rise to more than 43° C during the day. 
But at night, Sahara temperatures may be as low as 
about 4° C. The Sahara receives an average of about 25 
centimetres of rain a year, and southern Mali averages 
about 89 centimetres. 

Animal and plant life. Many wild animals roam 
across southern Mali. They include elephants, gazelles 
and other antelope, giraffes, hyenas, leopards, and lions. 
Crocodiles and hippopotamuses live in the river areas. 

Mali has a variety of plant life. Trees scattered 
throughout the southern grasslands include cailcedra, 
kapioka, karite, and nere. The Sahel has baobab, down 
palm, and palmyra trees. It also features acacia, cram- 
cram, mimosa, and other short, thorny plants. Plant life 
is sparse in the northern desert. 

Economy. Mali is a poor country with a developing 
economy. More than three-fourths of its workers farm 
or herd livestock for a living. Millet, rice, and sorghum 
are the main food crops. Other food crops include cas- 
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Timbuktu is now a small trading town in central Mali, But as 
late as the 1500s, it was a great centre of learning and one of the 
richest commercial cities in Africa. 


sava, maize, and yams. Cotton, peanuts, and sugar cane 
are important cash crops. Nomads raise large herds of 
cattle, goats, and sheep. Fishing is also an important 
economic activity. The largest catches are carp, catfish, 
and perch. The fish come mainly from the Bani and 
Niger rivers and Lake Debo. 

Service industries, such as government, tourism, and 
wholesale and retail trade, employ about 15 per cent of 
Mali's labour force. Most of these people work in Ba- 
mako and other urban areas. 

The production of textiles is the leading manufactur- 
ing activity. The production of food and leather products 
is also important. The government owns almost all of 
the largest factories, but it encourages increased private 
enterprise. Most of the country’s largest industrial plants 
were built with foreign aid. They include a cement fac- 
tory, sugar mill, tannery, and textile plant. 

Mali has deposits of bauxite, copper, gold, iron ore, 
manganese, phosphates, salt, and uranium. However, 
the production of salt is the only major mining activity. 

Cotton is Mali's chief export. It earns about half the 
country’s export income. Mali also exports fish, leather 
products, livestock, meat, and peanuts. Its leading im- 
ports include chemicals, food, machinery, petroleum, 
and textiles. Mali trades chiefly with other countries of 
western Africa and with western European nations. 

Mali has about 18,000 kilometres of roads, but only 
about 10 per cent are paved. The Niger River is naviga- 
ble throughout its course in Mali. A railway links Ba- 
mako and Dakar, Senegal. Air Mali, the national airline, 
operates in Mali and has flights to other African coun- 
tries and to Europe. The government controls communi- 
cations in Mali. It publishes two daily newspapers and 
operates a national radio station. 

Mali depends heavily on agriculture, but only about a 
fifth of its land is fertile. The government has sometimes 
discouraged farming by keeping food prices low. The 
production of crops has also often suffered from below 

average rainfall. In addition, pasture for grazing has be- 
come increasingly scarce. During the 1970's and early 
1980s, severe droughts destroyed much of the plant life 
in the Sahel and caused the death of millions of cattle, 


goats, and sheep. Mali's economy also has been trou- 
bled by sharp drops in world cotton prices and large in- 
creases in the cost of imported fuels. 

History. Mali has a rich cultural heritage. From about 
the A.D. 300s to the late 1500's, areas in what is now 
Mali formed part of one or more of three great black 
empires. These empires—Ghana, Mali, and Songhai— 
grew prosperous because they controlled important 
trade routes. 

The Ghana Empire flourished from about the 300s to 
the mid-1000s. It became known as “the land of gold" 
because traders took gold there from fields farther 
south and exchanged it for salt and other goods from 
North Africa. See Ghana Empire. 

The Mali Empire flourished from about 1240 to 1500. 
In the 1300, it ranked as the wealthiest and most pow- 
erful state in western Africa. Mansa Musa, its king from 
1312 to 1337, brought Muslim scholars to the empire, 
and the city of Timbuktu started to become a centre of 
Muslim learning. See Mali Empire; Timbuktu. 

The Songhai Empire began in the 700's. The Malian 
city of Gao served as capital of the empire. Under Askia 
Muhammad, who ruled the empire from 1493 to 1528, 
Timbuktu reached its peak as a centre of wealth and 
Muslim learning. Invaders from Morocco overran 
Songhai in 1591. Many small kingdoms later ruled the 
area. See Songhai Empire; Askia Muhammad. 

During the mid-1800s, France tried to set up a colony 
in what is now Mali. But French troops met fierce resist: 
ance from black Africans and did not gain control of the 
area until 1895. In 1904, the colony, then called French 
Sudan, became part of French West Africa. In 1946, 
France gave French Sudan the status of a territory in the 
French Union. See French West Africa. 

In 1958, French Sudan became a self-governing re- 
public within the French Community. The next year, 
French Sudan and Senegal united to form the Federa- 
tion of Mali. Modibo Keita, a Malian leader, became 
head of the federation. The federation broke up in Au- 
gust 1960. On Sept. 22, 1960, French Sudan gained com: 
plete independence as the Republic of Mali. 

Keita became Mali's first president. He tried to de- 
velop the economy, partly by establishing close ties with 
the Soviet Union and other Communist nations. Several 
Communist countries built factories in Mali. But world- 
wide inflation and an unsuccessful attempt to set up 4 
new money system led Mali into debt. 

In 1968, a group of Malian military leaders overthrew 
Keita. Moussa Traoré, one of the leaders, took control 0 
Mali's government as head of a military committee. 

In 1974, Malians approved a Constitution that called 
for the gradual establishment of an elected president 
and legislature. The first elections under the Constitu- 
tion were held in 1979. All the candidates belonged to 
the Mali People’s Democratic Union. Traoré, who 
headed the party, was elected president. In 1981, elec- 
tions were held to choose the Democratic Union's loca 
and regional deputies. 

During the 1970's and early 1980's, severe droughts 
struck the Sahel and brought widespread famine to 
Mali. Millions of cattle, goats, and sheep died of thirst 
and starvation. Thousands of Fulani and Tuareg herde's: 
who depended on their livestock for meat and milk, 


died from malnutrition. Thousands of other suffering 
nomads poured into Malis urban areas seeking food. 
The United Nations and anumber of countries gave 

Mali thousands of tons of cereal and powdered milk. 

Today, Mali's lack of industry and heavy reliance on 
agriculture limit economic progress. Malians are work- 
ing to establish a more balanced economy to lessen the 
economic disasters caused by droughts. 

In 1991, Malian government forces killed many peo- 
ple in a crackdown against antigovernment protests. 
Later that year, military leaders overthrew Traoré’s gov- 
ernment. They formed a temporary government com- 
posed of military and civilian members. In 1992, a new 
constitution was adopted. It provided for a multiparty 
system and an elected government. A new civilian presi- 
dent, Alpha Oumar Konare, was elected. A new National 
Assembly was also elected. In 1993, former president 
Traoré was sentenced to death for his government's ac- 
tions against the antigovernment protests of 1991. 

See also Africa (pictures); Senegal. 

Mall Empire was a black empire that flourished in 
west Africa from about 1240 to 1500. At its height, the 
Mali Empire controlled most of what are now Gambia, 
Guinea, Mali, and Senegal, and parts of present day 
Burkina Faso, Mauritania, and Niger. 

Between 1235 and 1240, Sundiata, the king of Kan- 
gaba, conquered the nearby lands of the Sosso. He built 
anew city, Mali, to be the capital of his empire (see 
Sundiata Keita). Later, under Mansa Musa, who ruled 
from 1312 to about 1337, the empire spread eastward to 


The Mali Empire in 1337 


i map shows the Mali Empire, in dark grey, at the height of 
| ts power in 1337, Mali controlled an area in west Africa includ- 
wg most of what are now Gambia, Guinea, Senegal, and Mali. 

e present boundaries are shown as white lines. The Tuareg 
and Songhai tribes conquered most of Mali by 1500. 
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Gao. Mansa Musa brought the empire to the peak of its 
political power and cultural achievement. Timbuktu be- 
came a famous centre of learning, especially in law and 
the study of Islam, the Muslim religion. 

The cities of the Mali Empire were centres for the car- 
avan trade from beyond the Sahara. The people were 
successful farmers and herders. Members of the gov- 
erning classes were Muslims, but most of the people 
continued to worship traditional African gods. 

Control of the vast empire required skill and power 
that Mansa Musa's successors lacked. After about 1400, 
Songhai and other states conquered Mali's outlying 
areas, Tuareg raiders captured southern Sahara market 
towns. By 1500, the Songhai Empire controlled most of 
the Mali Empire. 

See also Timbuktu; Jenne; Walata; Mansa Musa. 
Malibran, Maria Felicita (1808-1836), was a famous 
Spanish opera singer. She was known for the power and 
flexibility of her voice and for her broad vocal range. 
She was a contralto but could also sing in the higher so- 
prano range. She had a fiery temperament that added 
excitement to many performances and contributed to 
her international fame. 

Malibran was born Maria Garcia in Paris and studied 
with her father, Manuel Garcia, a famous tenor and 
composer. In 1825, she made her professional debut in 
London, singing the role of Rosina in Rossini's The Bar- 
ber of Seville. She spent two years in New York City 
singing with her father’s opera company. There she mar- 
ried François Eugène Malibran. She returned to Europe 
in 1827 and performed in most major opera houses. 
Malibran was thrown from a horse while riding in April 
1836. Her injuries led to her death several months later. 
Malignancy most frequently refers to a malignant tu- 
mour, or cancer, in contrast to a benign (noncancerous) 
tumour (see Cancer; Tumour). Benign tumours remain 
in one part of the body and grow slowly, Malignant tu- 
mours spread and grow rapidly. They are made up of 
actively dividing cells that vary in size and shape. The 
cells have little resemblance to cells from which they 
originate. These features make the tumour malignant. 
Many people say malignancy when they mean cancer. 
Malik, Adam (1917-1 984), an Indonesian statesman, 
was president of the United Nations General Assembly 
in 1971 and 1972. He served as Indonesia's minister for 
foreign affairs from 1966 until 1977. He was vice presi- 
dent of Indonesia from 1978 to 1983. 

‘Adam Malik was born in Sumatra. He became a jour- 
nalist and helped set up the Indonesian news agency, 
‘Antara, in 1937. As a young man, he was jailed by the 
Dutch for political activities. But he continued to be ac- 
tive in politics until the outbreak of World War II (1939- 
1945), Adam Malik was imprisoned by the Dutch in Java. 
When the Japanese forces arrived early in 1942, they re- 
leased him. By the time the Japanese surrendered in Au- 
gust 1945, Adam Malik was an active nationalist, fighting 
for Indonesian independence. He became prominent in 
the Murba Party. In 1956, he was elected a member of 
parliament. In 1959, Adam Malik was appointed Indone- 
sian ambassador to the Soviet Union. He was one of the 
key negotiators in the dispute between Indonesia and 
the Netherlands over Irian Jaya (West New Guinea) in 
1962. From 1963 to 1966, he was minister for trade. 
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Malinke. See Mandingo. 

Malinowski, Bronislaw (1884-1942), was a British 
anthropologist. He became known for his study of the 
culture of the peoples of the Trobriand Islands in the 
southwest Pacific, and for his contributions to theories 
on human culture. 

Malinowski was born in Poland. He taught at the Uni- 
versity of London and at Yale University. He wrote Argo- 
nauts of the Western Pacific (1922), Sexual Life of Sav- 
ages in North West Melanesia (1929), and Coral Gardens 
and Their Magic (1935). 

See also Anthropology (Development of field re- 
search); Mythology (How myths began). 

Mallard is one of the most common wild ducks. It is 
found throughout much of Asia, Europe, and North 
America. Mallards range from 50 to 70 centimetres in 
length. During the breeding season, the male is strik- 
ingly coloured, having a glossy green head, a white 
neck ring, and a purplish-chestnut breast. Grey feathers 
cover the back, and the centre of the tail has black feath- 
ers that curl up at the end. The female has duller, 
brownish feathers. The male loses its bright-coloured 
feathers after breeding and becomes similar in appear- 
ance to the female. 

Mallards will live almost anywhere near water. Those 
which live in northern areas migrate south for the win- 
ter. Most mallards nest on the ground. The females usu- 
ally lay 8 to 10 dull yellow or greenish eggs. The males 
flock together after the eggs are laid, and the young are 
cared for by the females alone. Mallards feed chiefly on 
water insects, snails, and crustaceans during early sum- 
mer. They eat mainly seeds and plants the rest of the 
year. 

Scientific classification. The mallard belongs to the family 
Anatidae. It is Anas platyrhynchos. 

See also Duck. 

Mallarmé, Stéphane (1842-1898), was a French poet 
and critic born in Paris. He is best known for his dream 


Mallards are wild ducks found in much of the Northern Hemi- 
sphere. The female, top, has brownish feathers. In the breeding 
season, the male, bottom, has brightly coloured plumage. 


poem LAprés-midi dun faune (The Afternoon of a Faun, 
1876), Except for weekly meetings with a group of Euro- 
pean poets and artists in Paris, Mallarmé lived detached 
from society. Mallarmé considered society hostile to the 
values of the poet. 

Recognized by the younger generation as a master of 
poetic theory, Mallarmé became the mentor of a literary 
movement known as symbolism (see Symbolism). Ac- 
cording to him, the poet must suggest, not describe, the 
natural object. Poets must deliberately make their poetic 
image ambiguous, so that reality is presented in an at- 
mosphere of mystery. Mallarmé’s other works include 
esoteric sonnets; a metaphysical prose poem, /gitur; and 
LHérodiade, a long poem about Salome. His last poem, 
“Un Coup de dés jamais n‘abolira le hasard” (1897), ex- 
presses the confrontation between the chaos of the uni- 
verse (le hasard) and the desire of people to shape their 
own destiny (/e coup de dés). 

See French literature (Symbolism). 

Malleability is the ability of many metals to be 
pressed or hammered into thin sheets. A malleable 
metal can be squeezed into a thin sheet by pushing onit 
in opposite directions. The most malleable metals in- 
clude copper, gold, and silver. For example, gold can be 
shaped into foils 10 times as thin as a sheet of paper. 
Some gold foils measure only 0.0025 millimetre thick. 
Certain metals are not malleable at room temperature, 
but they gain malleability when heated and kept at a 
high temperature. 

Malleable metals also exhibit ductifity—that is, they 
can be permanently stretched to a considerable degree 
without breaking. Malleability and ductility are closely 
related properties that indicate how solids change when 
subjected to opposing external forces. Solids regain 
their original shape if such deforming forces are not too 
great. This property is called e/asticity. 

See also Ductility; Elasticity. ` 
Mallee is a district in northwestern Victoria, Australia. 
It is named after a type of eucalypt tree common in the 
area. The Mallee district lies south of the Murray River 
and east of the South Australian border. A line extend- 
ing south from Kerang to east of Birchip, then west to 
the South Australian border, defines the eastern and 
southern boundaries. P 

The Mallee has an annual rainfall of less than 380 mil- 
limetres. It suffers from extreme droughts and extremely 
high temperatures. The average daily maximum temper 
ature is 32 °C in February and 15 °C in July. The annual 
evaporation exceeds 1,500 millimetres. The region has 
no streams apart from the Murray River. The main rivers 
entering from the south are lost in the sands. 

The Mallee is an area of gently rolling land. Sand 
dunes and plains formed on the beds of ancient lakes 
are the most distinctive features of the surface. Soils are 
sandy along the ridges. The depressions have heavy clay 
loams. 

Farmers and graziers now live in the Mallee. They 
have made sheep-raising possible by using superphos 
phate fertilizers and by planting pastures with legumes 
and clover. Wool and meat are now important sources 
of farm income. Farmers also grow wheat, oats, bariera 
and rye. The densely settled irrigation districts along 
Murray River date from 1887, when irrigation along the 
river first began. 


Mallee fowl cover their eggs with mounds of sand. They keep 
the eggs at constant temperature by adding or removing sand. 


Mallee fowl is a heavy, fow!-like bird that lives in the 
semidesert areas of inland Australia where mallee scrub 
grows. They are 550 to 700 millimetres long and weigh 
about 2 kilograms. In the winter, the mallee fowl dig 
holes in the semidesert areas and lay eggs in them. They 
then scrape in leaves and grass, and cover the holes 
with sand to form mounds. The male tests the tempera- 
ture of the mound with his tongue and keeps it at about 
33° C by adding or removing sand. On hatching, the 
chicks dig their way out of the mounds. The young 
chicks are able to run well and can fly within 24 hours of 
birth. They are never tended by their parents. 
Scientific classification. The mallee fowl belongs to the 

family Megapodiidae. It is Leipoa ocellata. 
Malley, Ern, See Ern Malley. 
Mallon, Mary. See Typhoid Mary. 
Mallophaga. See Insect (table: Order and common 
names), 
Mallorca. See Majorca. 
Mallory, George Leigh (1886-1924), was a British 
Mountaineer who died on Mount Everest. His first expe- 
dition to Everest was in 1921. In 1922, he joined another 
expedition. In 1924, on his third expedition the main 
fae climbed to within 900 metres of the summit. Mal- 
Ory and Andrew Irvine left the main party to make the 
He attempt to the summit. They were never seen again. 
; 933, an ice pick was found at a height of 8,400 me- 
res, but whether the two men reached the top is not 

nown, 
i Mallory was born at Mobberley, in Cheshire, Eng- 

iali He was educated at Cambridge University. 
Te low is the popular name of a large family of plants. 
Aer ee family includes about 1,000 kinds of herbs, 
fect S, and trees that grow in tropical and temperate 

a ae of the world. The plants of this family have fi- 
aan stems and sticky sap. Many well-known flowers, 
aa bs the hibiscus, hollyhock, and marsh mallow, be- 
ae © the mallow family. The cotton plant and okra are 

members. 


Scientific clas: 
sification. the mallow 
family, Malvaceae. lon. The mallows make up 
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Related articles in World Book include: 


Cotton Hollyhock Okra 
Flowering maple Indian mallow 
Hibiscus Marsh mallow 


Malmö (pop. 229,107); met. area pop. 455,017) is the 
third largest city in Sweden. Malmö lies at the southern 
tip of Sweden, 26 kilometres from Copenhagen, Den- 
mark. For location, see Sweden (political map). The city 
exports food and other products to European ports. 
Malmö has a modern airport. Its beautiful town hall 
dates from 1546. 

Malnutrition is an unhealthy condition caused by 
poor intake, absorption, or use of nutrients by the body. 
Symptoms of malnutrition include cramps, diarrhoea, 
weakness, and weight loss. Primary malnutrition results 
when the body does not get enough food or the right 
kinds of food. Secondary malnutrition occurs when, be- 
cause of disease, the body cannot use nutrients even 
though they are present in the food. 

There are several types of malnutrition, depending on 
the nutrient or nutrients missing. Protein-calorie malnu- 
trition occurs when the diet is low in both proteins and 
calories. This condition is called marasmus if the diet is 
particularly low in calories. It is called Awashiorkor if the 
diet is especially low in proteins. 

Malnutrition caused by a low intake of vitamins may 
lead to vitamin deficiencies (see Vitamin), Malnutrition 
may also be due to mineral deficiencies. For example, 
lack of iron or copper can cause an abnormal condition 
of the blood called anaemia. 

Social, economic, and natural conditions such as 
flooding and drought may produce malnutrition. Pov- 
erty, war, disease, and ignorance concerning a balanced 
diet also cause countless cases of malnutrition. 

Related articles in World Book include: 


Anaemia Food Nutrition Rickets 
Beriberi Goitre Pellagra Scurvy 
Diet Kwashiorkor 


Malnutrition occurs when the body does not get enough food. 
The malnourished child, above, is eating at a hospital in Sudan. 
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Malocclusion. See Orthodontics; Teeth (Malocclu- 
sion). 

Malory, Sir Thomas ( ? -1471?), was the English au- 
thor of the book Le Morte Darthur. This title is French 
for The Death of Arthur. in Le Morte Darthur, Malory 
described the life of King Arthur of Britain and the ca- 
reers of many knights of the Round Table. The book pro- 
vides the fullest version of the legends about Arthur and 
his court ever written in English. 

Scholars disagree on the identity of the author of Le 
Morte Darthur. Records from the 1400's show that sev- 
eral Englishmen named Thomas Malory lived at this 
time. A knight from Warwickshire, who was imprisoned 
for a series of crimes, is most commonly identified as 
the author. 

Malory translated and adapted much of his work from 
earlier French and English writings about Arthur. He 
completed Le Morte Darthur in about 1469. William Cax- 
ton, the first English printer, published the first edition 
of the book in 1485. A manuscript copy of Malory’s work 
was found at Winchester College in England in 1934. 
The most accurate and complete modern editions of Le 
Morte Darthur are based on the Winchester manuscript. 

Malory's book has influenced the work of many artists 
and writers, including the English poets Edmund Spen- 
ser and Lord Tennyson. 

See also Arthur, King; Round Table. 

Malpighi, Marcello (1628-1694), an Italian anatomist, 
became famous for his research on the structure of 
human tissues. He discovered capillaries, the tiny blood 
vessels that carry blood between the arteries and veins. 
He was the first to describe the red blood corpuscles, 
and one of the first to use the microscope in medicine. 
Malpighi’s book, Anatomical Treatise on the Structures 
of the Viscera, appeared in 1666. His descriptions of the 
minute structure of the lungs, spleen, and kidneys are 
considered to be among the classics of medicine. 

Malpighi was born near Bologna, Italy. He studied 
medicine and philosophy at the University of Bologna. 
He became a professor of medicine at the Universities 
of Pisa, Bologna, and Messina. He returned to Bologna 
in 1659, and stayed there for more than 30 years teach- 
ing, writing, and doing research. He served as personal 
doctor to Pope Innocent XII from 1691 until his death. 
Malpractice suit is a lawsuit in which a professional 
person is accused of injuring a patient or client through 
negligence or error. In the United Kingdom, it is simply 
called negligence. Most malpractice suits involve doc- 
tors. A smaller number involve lawyers and other pro- 
fessionals. Suits have also been brought against ac- 
countants and even against clergy. 

With increases in both the number of malpractice 
suits and the amount of money awarded in successful 
cases, the cost of insurance for professionals has risen 
sharply. In some cases in the United States, insurance 
companies have dropped malpractice coverage alto- 
gether. 

Malraux, André (1901-1976), was a French author 
who combined intellectual achievement with political 
activity. Malraux was born in Paris. From 1923 to 1927, 
he travelled in the Far East as a student of archaeology, 
Oriental languages, and art. While there, he became in- 
volved in local revolutionary struggles for freedom. In 
the 1930s, he participated in the struggles against Nazi- 


ism in Germany, and Fascism in Spain. In World War'l 
(1939-1945), he fought with the French resistance forces 
against the Germans. He served as France's first secre- 
tary of cultural affairs, from 1959 to 1969. | 

Malraux's novels reflect his involvement in battles for 
freedom. However, his books are not autobiographical, _ 
Even in his autobiography, Anti-Memoirs (1967), he did 
not write about himself so much as about some of the 
great political figures of his day. Malraux's fiction ex- 
plores humanity's devotion to ideals, He wanted art “to 
give men a consciousness of their own hidden great- 
ness.” His style is simple, concise, and fact-filled. But it 
may burst into poetic imagery and suggests our solitude 
and everpresent sense of death. His best novels include 
The Royal Way (1930), Man’s Fate (1933), Days of Wrath 
(1935), and Man’s Hope (1937). 

Malraux also wrote The Voices of Silence (1951) and 
other important works on art that compare works of dif 
ferent periods and civilizations. 

Malt is a food product that results when barley and cer 
tain other grains are specially treated. It is used in brew 
ing beer and distilling spirits, and as a source of flavour | 
or aroma in a variety of baked goods, sweets, cereals, 
and baby food. 

In the malting process, manufacturers steep grain in 
cool water for 20 to 50 hours. They then spread the 
grain on large, ventilated floors and allow it to sprout 
and grow for 4 to 6 days. Temperature and moisture are 
carefully controlled. Next, large kilns (ovens) dry the 
grain for 2 or 3 days. After drying, the malt is cooled and 
the rootlets, which are used in animal feed, are removed 
from the sprouts. Finally, after cleaning, the malt is aged 
for 4 to 8 weeks before manufacturers use it. 

During the malting process, certain chemical changes 
take place in the grain, Malting releases enzymes called 
amylases. These enzymes bring about the conversion of 
starch in the grain to sugars. Malting also produces en- 
zymes called hydrolases, which are involved in breaking 
down proteins and nucleic acids. 

See also Barley; Brewing; Maltose. 


Barley undergoing the wetting process to produce malt ! 
Malt is used in brewing and cooking. | 
l 


Malta is an island country near the centre of the Medi- 
terranean Sea, about 95 kilometres south of Sicily. It is 
an archipelago (group of islands). It contains three in- 
habited islands— Malta, Gozo, and Comino, and three 
uninhabited islets—Cominotto, Filfla, and Selmunett (St. 
Paul's Isle). Malta is one of the most densely populated 
countries in the world. 

Low hills with slopes cut by terraced fields make 
much of Malta resemble a series of giant steps. The 
balmy Mediterranean climate attracts many visitors. 
Tourists also come to Malta to see the remains of some 
of the world’s oldest Neolithic temples, as well as some 
of the world’s finest examples of Baroque and Renais- 
sance art and architecture. 

Malta was once a British crown colony. In 1964, Malta 
became an independent country. Valletta, on the island 
of Malta, is the capital and chief port. See Valletta. 

Government. Malta is a democratic republic. The 
president is head of state and is appointed to a five-year 
term. The prime minister is usually the leader of the ma- 
jority party in parliament. The prime minister is the 
country's most powerful official. A cabinet assists the 
prime minister in carrying out government operations. 
The 69 members of the House of Representatives are 
elected by the people to five-year terms. 

People. For Malta's total population, see the Facts in 
brief table with this article. The Maltese have the same 
features as most Mediterranean people. Most of them 
speak Maltese, a language of Semitic origin which has 
been influenced by medieval Sicilian and Italian. Most 
recently, it has been influenced by English. Both Maltese 
and English are official languages. Modern Maltese is 
written with a Roman alphabet, according to rules deter- 
mined by the Akkademja tal-Malti (Maltese Academy). It 
became the official standard orthography (system of 
writing) in 1934. Maltese is used in the courts. The coun- 
try has both Maltese and English newspapers. Roman 
Catholicism is the state religion of Malta. 

Malta has a flourishing literature, including poetry, 
drama, and novels, Dun Karm, the pseudonym of Car- 
melo Psaila, is Malta's national poet. Other poets include 
Ruzar Briffa and Karmenu Vassallo. Maltese dramatists 
include Francis Ebejer and Wigi Rosato and novelists in- 
clude Guze Chetcuti and Guze Ellul Mercer. 

Land. Malta covers a total area of 316 square kilome- 
tres, Malta island covers 246 square kilometres. Gozo 
Covers 67 square kilometres. Comino covers only 3 
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omar Valletta. 

cial languages: i 

Area: Bie Hier ges: Maltese and English. 

‘opulation: Estimated 1996 ‘population—370,000; density, 1,171 
People per km*; distribution, 89 per cent urban, 11 per cent 


ee census—345,418, Estimated 2001 population— 


Chlef products: Agriculture—barley, grapes, onions, potatoes, 
feed: Manufacturing and processing—beverages, processed 
lation; shipbuilding and repair. 
lag: Fate jem: Innu Malti’ (‘Maltese Anthem’. 
award ae replica of the George Cross, a British medal 
red and to Malta for bravery in World War Il, appears on a 
lone atte field. See Flag (picture: Flags of Europe). 

Y: Currency unit—Maltese lira. One lira = 100 cents. 
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square kilometres, but it has developed as a tourist is- 
land. Cominotto, Filfla, and Selmunett are tiny. 

The island of Malta is made up mainly of limestone 
formed from ancient coral reefs. The west contains a 
low limestone plateau, with a plain in the south. Most of 
the drainage flows underground and there are no sur- 
face rivers. The coastline is ragged, especially in the 
north, where there are many headlands, harbours and 
bays, as well as sandy beaches and rocky coves. Steep 
cliffs border much of the southern coast. Gozo contains 
uplands in the north and plains in the south. Clay covers 
a greater proportion of the land on Gozo than it does on 
the island of Malta. The clay retains moisture, giving 
Gozo a greener and less arid appearance. 

Malta has a mild climate. Winters are moist and mild, 
and frost is unusual. Summers are hot and dry, but the 
heat is moderated by sea breezes. The average annual 
rainfall totals about 50 centimetres. It falls mainly be- _ 
tween October and March. Average temperatures range 
from 12°C in January to 26 °C in July. Northwest winds 
sometimes reach hurricane force in autumn and winter, 

Economy. The country has no minerals or natural re- 
sources, except for limestone and salt. Most of the peo- 
ple work at the dockyards, in industrial estates, or in the 
building industry. Tourism is also fast becoming an im- 
portant industry. In 1987, about 60 per cent of the tour- 
ists were from the United Kingdom (UK) and 9 per cent 
from Germany. 

The one-time British naval dockyards, which were set 
up asa public corporation in 1968, are now used for 
commercial shipbuilding and repair. Several light indus- 
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tries have been set up, notably food processing and the 
manufacture of textiles, chemicals, and electrical ma- 
chinery parts. The government is trying to attract new 
investment, which will lead to the creation of new indus- 
tries, especially in the manufacturing area, and new jobs 
for the Maltese. It offers many advantages to foreign 
groups who set up new industries in Malta. 

Maltese farmers grow barley, citrus fruits, grapes, on- 
ions, potatoes, and wheat. However, crops are small be- 
cause of the rocky soil. Malta imports most of its food, 
along with manufactured goods and raw materials, in- 
cluding fuels. The fishing industry is small. The main 
catch includes dorado, mackerel, and swordfish, Tradi- 
tional fishing boats, called /uzzus, are still used. 

Malta imports more goods than it exports. More than 
half of its trade is with Great Britain, Italy, and Germany. 
Of the total labour force of 128,000 in 1987, about 5 per 
cent were unemployed. Of the working population, agri- 
culture and fisheries employed 2.5 per cent, building, 
construction and quarrying 5.3 per cent, manufacturing 
246 per cent, services 31.3 per cent, and government, 
including the small armed forces, 22.8 per cent. 

The country has a good road network and extensive 
local bus service. Ferry services link Malta with Gozo. 
Malta has an international airport at Luqa. It also runs its 
own airline, Airmalta. 

Education. Malta has compulsory education for all 
children from 6 to 16 years old, The country has nursery 
and primary schools in every town and village, 45 sec- 
ondary and technical schools, 28 trade schools operated 
by the government, and about 80 private schools mostly 
run by the Roman Catholic Church. Instruction is in Eng- 
lish and Maltese. The University of Malta is in Msida, 
near Valletta. Its origins go back to a Jesuit college es- 
tablished on the island in 1592. Malta also has an Inter- 
national Ocean Institute and a Foundation for Interna- 
tional Studies. In 1988, the United Nations secretary 
general inaugurated a United Nations Institute on Aging. 
An Institute of Maritime law was established under the 
guidance of the International Maritime Organization. 

History. Malta is a region of great historical interest. 
Through the years, it has had much military importance 
because of its strategic location and natural harbours. 

Late Stone Age people from Sicily settled on the is- 


land of Malta around 4000 B.C. Remains of early peoples 
have been found in limestone caverns. But the Stone 
Age people also built homes and temples, using local 
limestone. Archaeologists believe that a temple culture 
associated with the goddess of fertility must have flour- 
ished on the island. Remains of rough stone Neolithic 
temples have been found in various places, while an un- 
derground holy place, the Hypogeum, is a wonder of 
ancient architecture. Warrior-like Bronze Age people re- 
placed the temple builders around 2000 B.C. 

Phoenicians colonized Malta around 850 B.C. They 
built a city in the centre of Malta and used the sheltered 
harbours around the coast. Phoenician temples, tombs 
and other relics have survived. Of special importance is 
a marble column with inscriptions that have helped 
scholars to decipher the Phoenician language. Cartha- 
ginians, Greeks, Romans, and Arabs followed Phoeni- 
cians into Malta. In about A.D. 60, Saint Paul was ship- 
wrecked near Malta and he stayed there for three 
months, He preached the Christian gospel to the local 
people, who subsequently became Christians. The 
Aghlabid Arabs of North Africa, who invaded the island 
in AD. 870, also left a strong imprint on the culture and 
language of the people. Malta was ruled by the Norman 
kings of Sicily after 1091, when Count Roger the Norman 
established Norman control. In 1530, the Holy Roman 
Emperor Charles V, who had inherited the area when he 
became king of Spain, gave Malta as a fief to the Order 
of Saint John of Jerusalem. In the Middle Ages, a fief was 
an estate granted in return for a service. The Knights of 
Saint John wore the Maltese cross as their badge (see 
Cross (picture). They had fought against the Muslims 
since the time of the First Crusade in the 1090s. In 1565, 
Turkish Muslims laid siege to Malta with great naval and 
military forces. Though heavily outnumbered, the 
Knights held out against the Turks for months, and fi- 
nally defeated them. The city of Valletta was named after 
Jean de la Vallette, the French Grand Master who led 
the Knights’ defence against the Turks. 

The Order of Saint John brought security and pros- 
perity to the people. During their rule from 1530 to 1798, 
Malta had a war economy and corsairs (pirates) used the 
islands as a base. Baroque-style palaces and churches 
were decorated with art treasures. Malta's defences 


Valletta, Malta, borders the 
Mediterranean Sea. The city 
has been Malta's capital sinc? 
1571. It is also the countrys 
chief port. 


were strengthened with fortresses and fortifications. 
The Three Towns of Cospicua, Senglea, and Vittoriosa 
on Valletta’s Grand Harbour were enclosed by fortified 
walls. 

The French under Napoleon Bonaparte took Malta 
from the Knights of Saint John in 1798. The Maltese re- 
volted against French rule and received British help. 
With the help of British forces, the French were driven 
out of Malta in 1800. The people of Malta freely offered 
control of their country to the United Kingdom (Great 
Britain), which made Malta a protectorate. But, after the 
Treaty of Paris in 1814, when peace was made with 
France, Malta became a United Kingdom Crown Colony. 
The British developed its Mediterranean military head- 
quarters on Malta, founded a strong naval base, and 
added further fortifications. 

During World War | (1914-1918), Malta served as a 
strategic naval base for Allied forces. The UK granted 
Malta a measure of self-government in 1921, following 
political unrest and rioting in 1919. However, political 
crises in Malta caused the UK to revoke the political 
power granted to the Maltese. Malta's constitution was 
suspended in 1930 because of a dispute between the 
state and Roman Catholic authorities. The state dis- 
agreed about the role of the Church in state affairs. The 
constitution was reestablished in 1932. But a year later 
the pro-Italian sympathies of the Maltese government 
led the UK to suspend the constitution again. Full au- 
thority was reinvested in the governor in 1936. 

y During World War II (1939-1945), Malta controlled the 
Vital sea lanes between Italy and Africa. The natural 

rocks and deep inlets of the colony concealed anchor- 
ages and submarine bases. Many underground pas- 
sages provided bomb shelters. Fighter planes based on 
Malta defended convoys of ships. The colony suffered 
heavy bomb damage. In 1942, King George VI of the UK 
awarded the George Cross to Malta in recognition of 
the courage and endurance of the Maltese people dur- 
ing the war, In 1953, the North Atlantic Treaty Organiza- 
tion (NATO) established its Mediterranean military head- 
quarters on Malta. See North Atlantic Treaty 
Organization. 

The constitution of 1947 gave the colony increased 

t2t Government. The Maltese Labour Party gained con- 
l of the assembly, though it soon lost it following a 
split in its ranks. In 1955, the Labour Party, back in 
ae Proposed integration with the United Kingdom. 
PS referendum in 1956, a majority of Maltese voted for 
il ganan though many boycotted the referendum. A 
loea as prepared in the UK parliament, providing for 
in he in Malta and giving it three members 
Mie D House of Commons. No further progress was 
E ecause the Maltese wanted guarantees of em- 
RN in the naval dockyards. This led to the suspen- 
inds se constitution in 1958 and the beginning of an 
iene ence movement. A constitution approved in 
fal aeced that the colony became a state with inter- 
iret government, known as “the State of Malta.” The 
fairs, sae responsibility for defence and external af- 
Olivier ic new legislative assembly led by Georgie Borg 
ry ee full independence and sovereignty by 
tons dels ut disagreement among Malta's political fac- 
ieee yed the action until September 1964. The polit- 
Parties could not agree on whether Malta should be 


Victoria is an intensively cultivated town in Gozo, the second 
largest island of Malta. 


a republic or a constitutional monarchy. Some factions 
did not even want independence. But the Nationalist 
Party defeated the Labour Party on these measures and 
Malta became an independent constitutional monarchy 
on Sept. 21, 1964. Borg Olivier, leader of the Nationalists, 
became prime minister. 

In 1971, the Labour Party won a majority in parlia- 
ment. The Labour Party leader Dom Mintoff became 
prime minister. In 1974, Malta's parliament amended the 
constitution to change the form of government to a re- 
public. The Labour Party favoured socialist policies and 
supported the nonaligned movement, a group of Third 
World nations that did not support either the Commu- 
nist or the non-Communist blocs in world affairs (see 
Third World). On March 31, 1979, a military agreement 
between the UK and Malta expired. The UK withdrew its 
forces, and Malta ceased to be a military base. 

A constitutional crisis occurred in 1981, when the La- 
bour Party failed to gain a majority of the votes cast. A 
tense period followed during which Mintoff nominated 
Karmenu Mifsud Bonnici as his successor. Mintoff re- 
signed as prime minister in 1984. 

Constitutional changes were made in 1987, when the 
National and Labour parties agreed that Malta should be 
neutral and nonaligned. It also agreed the principle that 
any party that gained 50 per cent or more of the popular 
vote should have a majority of the seats in parliament. In 
the general elections that followed these changes, the 
Nationalist Party gained 50.91 per cent of the votes, al- 
though it won fewer seats in parliament than the Labour 
Party. Under the new constitution, the Nationalist Party 
was granted extra seats to give it a majority. Edward Fe- 
nech Adami became prime minister. In 1993, the first 
elections were held for local councils, established that 
year. The Nationalist Party gained a majority of votes. 


Related articles in World Book include: 
Borg Olivier, Georgie Mintoff, Dom 
Camilleri, Charles Sciortino, Antonio 
Ebejer, Francis Valetta 
Fenech Adami, Eddie 
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Malta, Knights of. See Knights of Saint John. 

Malta fever. See Brucellosis. 

Maltese was probably the world's first lap dog. It de- 
veloped on the Mediterranean island of Malta more 
than 2,000 years ago. It stands between 20 to 25 centime- 
tres high at the shoulder. It usually weighs from 3 to 4 
kilograms. Its black eyes have dark rims that make the 
eyes look large. Its white coat falls from a parting down 
its back, and may grow so long it trails on the ground. 

See also Dog (picture: Toy dogs). 

Malthus, Thomas Robert (1766-1834), was an Eng- 
lish economist. He is best known for his Essay on the 
Principle of Population (1798). His main idea in this book 
is that population tends to increase more rapidly than 
food supplies. He believed that wars and disease would 
have to kill off the extra population, unless people lim- 
ited the number of their children. 

Malthus’ Essay suggested to Charles Darwin the rela- 
tionship between progress and natural selection (see 
Darwin, Charles R.). Malthus’ prediction failed to come 
true in the 1800s. Improved methods of agriculture pro- 
vided enough food for most people. But rapid popula- 
tion growth in the 1900, especially in developing coun- 
tries, led to renewed interest in Malthus’ theories. Many 
conservationists warned that food production could not 
keep pace with population indefinitely. The neo- 
Malthusians urged the use of birth control, though Mal- 
thus had rejected that solution. 

Malthus was born on Feb. 17, 1766, in Surrey, Eng- 
land. He decided to be a clergyman, and graduated from 
Cambridge University, He became a professor of history 
and political economy in the college of the East India 
Company in 1805, and held this post until his death. 

See also Population (Effects). 

Maltose is the chemical term for malt sugar. The for- 
mation of maltose is the first step in the digestion of 
starchy foods, The enzyme ptyalin in saliva changes 
starch into maltose. Other enzymes split the maltose 
into glucose (see Glucose). Commercially, the enzyme 
diastase in malt changes starch into maltose. Fermenta- 
tion changes maltose into alcohol. This is recovered by 
distillation. Maltose is used for sweetening some foods. 

See also Brewing; Digestive system; Malt. 
Malvern, Viscount (1883-1971), Godfrey Huggins, 
was a leading figure in Rhodesian politics. He became a 
member of the Southerri Rhodesian Parliament in 1923. 
In 1933, he took office as prime minister. In 1953, he re- 
signed and became prime minister of the new Federa- 
tion of Rhodesia and Nyasaland, He gave up his office in 
1956. He was born at Bexley, in Kent, England. He emi- 
grated to Southern Rhodesia (now Zimbabwe) in 1911. 
Malvern Hills (pop. 87,000) is a local government dis- 
trict in Hereford and Worcester, England, centred on 
the upland area of the Malvern Hills. Agricultural activi- 
ties include the growing of hops and the cultivation of 
orchard fruits. Malvern is the administrative centre of 
the district. In the Malvern Hills range, the highest 
points are Worcestershire Beacon (415 metres), and Her- 
efordshire Beacon (340 metres). 

See also Hereford and Worcester. 

Mamba is the name of three species of deadly snakes 
of central and southern Africa. Mambas are closely re- 
lated to the cobras, but, unlike cobras, they do not have 
a hood (see Cobra). 


The mamba, a close relative of the cobra, is a poisonous snake 
that lives in central and southern Africa. 


The mambas are slender and look somewhat like 
whips. They are usually about 2 to 2.5 metres long, but 
may be as long as 4 metres. Mambas glide very rapidly 
in trees as well as on the ground. They produce a deadly 
poison but are not normally aggressive. The black 
mamba is green when young and dark brown when 
adult. The green mamba is green throughout its life. 

Scientific classification. The mamba belongs to the family 
Elapidae. The black mamba is Dendroaspis polylepis. The green 
mamba is D. angusticeps. 

Mamelukes were a military group that ruled Egypt 
from about A.D. 1250 to 1517. They were originally Turk 
ish, Mongol, and Circassian slaves first taken to Egyptin 
the late 1100's. Mameluke is an Arabic term meaning 
owned or slave. The Mamelukes were trained as sol 
diers and rose to high army and government posts be: 
fore they revolted and seized control of Egypt. See 
Egypt (History; picture). In time, the Mamelukes ex- | 
tended their rule to Palestine, Syria, and southern Asia 
Minor (now Turkey). 

The Ottoman Turks defeated the Mamelukes and cot 
quered Egypt in 1517. But the Mamelukes quickly re- 
gained their influence under the Ottomans. When Ng 
leon I invaded Egypt in 1798, the Mameluke cavalry le 
the attack on the French forces. In 1811, Muhammad Ali 
the Ottoman governor of Egypt, ordered the massacre 
of the Mamelukes. A few escaped to Nubia to reorgat 
ize. But they could not defeat Ali's modern army an 
soon disappeared. ht 
Mamet, David (1947- _), is an American playwrig 
In his major plays, Mamet uses forceful, realistic dia- 
logue to create a world he sees as corrupt and morally 
decayed and ready for radical change. ck 

Mamet first gained attention for his short plays oa 
Variations (1972), in which two old men have a rambl 
chat, and Sexual Perversity in Chicago (1974), a look i i 
failed personal relationships. American Buffalo (1975) 
naturalistic play about three petty criminals, won vA 
New York Drama Critics Circle Award. Glengarry Gl 
Ross (1983) is an exposé of greed and cynicism amon 
property salesmen. It won the 1984 Pulitzer Prize for 
drama and the New York Drama Critics Circle Awar 

Mamet has written several screenplays, inclu ing 
Postman Always Rings Twice (1984) and The Untoue’ 
ables (1987), Mamet was born in Chicago. 


The flying lemur of South- 
east Asia glides from tree to 
tree by spreading the folds of 
skin that connect its neck, 
legs, and tail. The animal does 
not really fly, but it can travel 
nearly 90 metres through the 
air. 
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The zebra is a beautiful Afri- 
can mammal that looks like a 
striped horse. The black-and- 
white stripes help hide the 
zebra in tall grass. The kind of 
zebra shown here, Grevy's 
zebra, is in danger of dying 
out because of illegal hunting. 


Mammal 


a is a vertebrate (backboned animal) that feeds 
inds ae on the mother’s milk. There are about 4,500 
Most fai annale) and many of them are among the 
oare ait hee of all animals. Cats and dogs are mammals. 
“a y farm animals as cattle, goats, pigs, and 
as E teat lammals also include such fascinating animals 
roos, A\ ers, apes, giraffes, hippopotamuses, and kanga- 
. And people, too, arë mammals. 
aiken live almost everywhere. Such mammals as 
oxes, raig elephants dwell in tropical regions. Arctic 
Bine polar bears, and many other mammals make their 
e near the North Pole. Such mammals as camels 


Among Alaskan fur seals, 
the males and females live to- 
gether only during the sum- 
mer mating season. The rest 
of the year, the males make 
their home in the Gulf of 
Alaska, while the females live 
as far south as the coast of 
California, U.S.A. 


The star-nosed mole has 22 
pink, fleshy “feelers” at the 
end of its snout. The mole 
uses these growths to find the 
insects and worms it feeds on. 
This mammal lives in damp or 
muddy soil in various parts of 
eastern North America. 


and kangaroo rats live in deserts. Certain others, includ- 
ing seals and whales, dwell in the oceans. One group of 


mammals, the bats, can fly. 
Some mammals thrive near human communities. 


These include rats and mice which will often eat food in 


household rubbish. However, most wild mammals can 
only survive in their natural habitat. Many, such as chee- 
tahs, are shy of people and avoid areas visited by them. 
The largest animal that has ever lived, the blue whale, 
is a mammal. It can be more than 30 metres long and 
weigh more than 150 metric tons. The smallest mammal 
is the Kitts hog-nosed bat of Thailand. It is about the 
size of a bumblebee and weighs only about 2 grams. 
Some mammals live a long time. Elephants, for exam- 
ple, live for about 60 years, and some human beings 


Interesting facts about mammals 

The largest mammal—and the largest animal that has ever 
lived—is the blue whale. It measures up to 30 metres long when 
fully grown. 


The Kitti’s hog-nosed bat of 
Thailand is the smallest mam- 
mal. It is about the size of a 
bumblebee and weighs no 
more than a few grams. 


Kitti’s hog-nosed bat 


The potto, a small African 
tree dweller, has one of the 
strongest grips of all mam- 
mals. A potto can grasp a 


branch so tightly with its 

hands and feet that the animal 
The sloth spends most of its life in the treetops. This South may remain clinging to the 
American mammal moves very slowly along the underside of branch even after it has died. 
branches, hanging upside down by its long claws. 

The rhinoceros has horns 


Amazon River dolphin that look like closely packed 


hairs. Actually, they consist of 
many fibres of keratin, the 
horny substance that makes 
up the nails of people. African 
thinos have two horns. Indian 
rhinos have one. 


A young marmoset rides on 
its father’s back. Most male 
mammals have little to do 
with raising their offspring. 
But among these South Amer- 
ican monkeys, the father and 
mother share the job of carry- 
ing and protecting their ba- 
bies. 

Marmosets 


The hyrax is a small mammal 
Ganges River dolphin that looks much like a guinea 
pig. But scientists believe that 
its nearest relatives are actu- 


S ally el . Whi 
Dolphins are mammals that live in water. Most kinds of dol- oad mic r a a 


phins live in the ocean. However, the Amazon River dolphin and in Africa and the Middle East. 


the Ganges River dolphin dwell in fresh water. Hyrax 

reach the age of 100 years or more. On the other hand, do. Some mammals, such as chimpanzees, dolphins, 

many mice and shrews live less than a year. and especially human beings, are highly intelligent. 
Mammals differ from all or most other animals in five This article provides general information about mam 

major ways. (1) Mammals nurse their babies—that is, mals. Several hundred separate World Book articles 

they feed them on the mother’s milk. No other animals give details on specific kinds of mammals. Readers can 

do this. (2) Most mammals give their young more pro- find these articles by consulting the general articles 

tection and training than other animals do. (3) Only listed in the Related articles at the end of this article. In 

mammals have hair. All mammals have hair at sometime addition, the article Animal has much information on _ 

in their life, though in certain whales it is present only mammals, such as the tables Names of animals and thelr 

before birth. (4) Mammals are warm-blooded—that is, young and Length of life of animals. 

their body temperature remains about the same all the 

time, even though the temperature of their surround- The importance of mammals 

ings may change. Birds are also warm-blooded, but How people use mammals. Since the earliest times, 

nearly all other animals are not. (5) Mammals have a human beings have hunted other mammals. Prehistoric 


larger, more well-developed brain than other animals people ate the flesh of wild mammals, used their skins 


for clothing, and made tools and ornaments from their 
bones, teeth, horns, and hoofs. 

About 10,000 years ago, people learned they could 
domesticate (tame and raise) certain useful mammals. 
Hunters bred dogs, one of the first domestic animals, to 
track and bring down game. People later domesticated 
the wild ancestors of today’s cattle, goats, pigs, and 
sheep, Since then, these mammals have provided meat 
and other products. Horses and oxen have long been 
used to carry people or their goods. Camels, elephants, 
goats, llamas, reindeer, and even dogs have also been 
used in this way. 

Some mammals, especially cats, dogs, hamsters, and 
rabbits, are popular pets. Certain mammals are used in 
scientific research. For example, new drugs are tested 
on domestic mice and rats and on dogs, guinea pigs, 
and monkeys. See Animal experimentation. 

Although domestic mammals provide many products, 
people still hunt wild mammals. They hunt such mam- 
mals as antelopes, deer, rabbits, and squirrels for their 
flesh or hides. Whales are killed for their meat and oil, 
and seals for their skins. Beavers, muskrats, otters, and 
other wild mammals that have thick coats are trapped 
fortheir fur. Elephants, hippopotamuses, and walruses 
are killed for their tusks, which consist of ivory. 

Wild mammals are also a source of enjoyment. Many 
people travel to national or safari parks to delight in 
viewing bears, deer, lions, and other mammals in natu- 
ral surroundings. Other people visit zoos, where they 
can see interesting mammals from many countries. Even 
inthe largest cities, people can still find some wild 
mammals to enjoy, such as squirrels. 

Mammals in the balance of nature. Mammals are 
important not only to people but also to the whole sys- 
tem of life on the earth. Many mammals help plants 
grow. For example, animals that eat plants leave seeds in 
their droppings (body wastes), Many of these seeds 
a into plants. Similarly, many of the nuts that squir- 
nite pr a food supply grow into trees. Rabbits, 

aaa Broce, and other burrowing mammals dig up 
a | This activity enables air, moisture, and sunlight 

teak down the soil, which can then be used by 
growing plants. 

to mammals also help maintain the balance 

Aili Eat y feeding on plant-eating animals. If such 
s ae as lions, foxes, and weasels did not control 
Tales a Plant-eaters, certain species of plants in 
3 Re d be drastically reduced or even wiped out. 
canes pemals help keep the insect population under 
pangolins r example, aardvarks, giant anteaters, and 
meal. Eve eat thousands of ants and termites at each 
ager night, bats eat great numbers of insects. 
up the E emmals; such as hyenas and jackals, clean 
iti ains of large animals that have been killed or 
ed naturally, 
ee and dead bodies of mammals are im- 
avaluable e f alance of nature. Mammal droppings are 
lawn into ch izer. The bones of dead mammals break 
plants, For m, emicals that are needed by animals and 
ore information, see Balance of nature. 


The bodies of mammals 


Mi 
has aas have many ways of life, and each species 
Y adapted to its particular way of life. However, 
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all mammals share some basic body characteristics. 
These characteristics include certain features of their (1) 
skin and hair, (2) skeleton, and (3) internal organ systems. 

Skin and hair cover the body of mammals. Skin con- 
sists of an inner layer, the dermis, and an outer layer, 
the epidermis. The dermis contains the arteries and 
veins that supply the skin with blood. The epidermis, 
which has no blood vessels, protects the dermis. It also 
produces special skin structures, including hair, horns, 
claws, nails, and hoofs. 

The skin of mammals has a rich supply of glands. 
Mammary glands produce the milk that female mam- 
mals use to nurse their young. Sebaceous glands give 
off oil that lubricates the hair and skin. Sweat glands 
eliminate small amounts of liquid wastes, but their main 
purpose is to help mammals cool off. As sweat evapo- 
rates from the skin, it cools the surface. Many mammals, 
such as dogs and skunks, also have scent glands. Dogs 
use their scent glands for communication and identifica- 
tion. Skunks spray a bad-smelling odour from their 
scent glands as a means of self-defence. 

Many mammals have two coats of hair. The underhair 
consists of soft, fine hairs that provide a thick, warm 
coat. The outer guard hair consists of longer, slightly 
stiffened hairs that give shape to a mammals coat and 
protect the underhair. Many mammals have long, stiff 
hairs around the mouth or other parts of the head. 
These hairs, called vibrissae or tactile hairs, serve as 
highly sensitive touch organs. The whiskers of cats and 
mice are examples of such hairs. 

Hair serves many purposes. The hair colour of many 
mammals blends with the animals’ surroundings and so 
helps them hide from their enemies or prey. Some 
mammals have specialized guard hairs, such as the 
quills on a porcupine, that provide protection from ene- 
mies, But the main purpose of hair is to keep the animal 
warm. Dolphins and whales, which lack body hair, have 
a thick layer of fat that provides warmth. Other mammals 
with little hair, such as elephants and rhinoceroses, live 
in warm climates. See Skin; Hair. 

Skeleton of mammals provides a framework for the 
body and protects vital organs. In addition, the muscles 
that enable a mammal to move about are attached to the 
skeleton. The skeleton of all adult mammals— whether 
blue whales or shrews—consists of more than 200 
bones. Some of these bones are fused (united) and so 
form a single structure. The skeleton has two main parts. 
They are (1) the axial skeleton and (2) the appendicular 
skeleton. 

The axial skeleton consists of three regions. These re- 
gions are the skull, the vertebral column, and the rib 
cage. 

The skull houses the brain in a bony box called the 
cranium. The skull also includes the jaws and teeth and 
areas for the organs of hearing, sight, and smell. Some 
mammals have bony growths from the skull, such as the 
antlers on deer. 

The vertebral column, or spine, consists of five kinds 
of vertebrae (spinal bones): cervical, in the neck; tho- 
racic, in the chest; lumbar, in the lower back; sacral, in 
the hip; and caudal, in the tail. All mammals, except man- 
atees and sloths, have seven cervical vertebrae. The 
number of each of the other kinds of vertebrae varies 
with the species of mammal. 
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The rib cage is made up of the ribs, which are at- 
tached to the thoracic vertebrae. Most of the ribs also 
are joined to the breastbone. The rib cage forms a bony 
enclosure that protects the heart, lungs, and other vital 
organs. 

The appendicular skeleton is made up of the limbs 
and their supports. The forelimbs are attached to the 
axial skeleton by the shoulder girdle, which consists of a 
broad shoulder blade and, in most species, a narrow 
collarbone. The hindlimbs are attached to the sacral ver- 
tebrae by a hip girdle consisting of three bones. In many 
mammals, the three bones of the hip girdle are fused to 
one another and to the sacral vertebrae. 

A single bone forms the upper portion of each limb. 
In most mammals, the lower part of each limb has two 
bones, These bones are fused in some mammals. The 
wrist, palm, ankle, and sole consist of several small 
bones. The number of these depends on how many fin- 
gers or toes the mammal has. See Skeleton. 

Internal organ systems are groups of organs that 
serve a particular function. The major systems of mam- 
mals include (1) the circulatory system, (2) the digestive 
system, (3) the nervous system, and (4) the respiratory 
system. 

The circulatory system consists of the heart and 
blood vessels. Mammals have an extremely efficient 


Some major characteristics of mammals 


Mammals nurse their young. A colt, 
like most baby mammals, sucks milk from 
his mother's nipples. Baby platypuses lap 
milk from their mother’s abdomen. 


Mammals have hair. In the alpaca and 

most other mammals, a thick coat of hair 
provides warmth. The porcupine's quills 
are special hairs used for self-defence. 


four-chambered heart, which pumps blood to all parts | 
of the body. The blood, in turn, carries food and oxygen | 
to the body tissues, where they are burned to release 
energy. The red blood cells of mammals can carry more | 
oxygen than the cells of all other animals except birds, 
The high efficiency of the circulatory system is associ- 
ated with warm-bloodedness. Mammals must burn 

large amounts of food to maintain a high body tempera- 
ture. See Heart; Blood. | 

The digestive system absorbs nourishing substances | 
from food, It consists basically of a long tube that is 
formed by the mouth, the oesophagus, the stomach, and 
the intestines. The digestive system of mammals varies 
according to the kind of food an animal eats. Mammals 
that eat flesh, which is easy to digest, have a fairly sim- 
ple stomach and short intestines. Most mammals that 
eat plants, however, have a complicated stomach and 
long intestines. For example, such mammals as cows 
and sheep have a four-chambered stomach. Each cham: 
ber helps break down the coarse grasses that the ani- 
mals eat. See Digestive system; Ruminant. 

The nervous system regulates most body activities. It 
consists mainly of the brain and spinal cord and their as- 
sociated nerves. Most kinds of mammals have a larger 
brain than other animals of similar size. In addition, 
mammalian brains have an extremely well-developed 


Single bone 


Mammals have similar skeletons: 
Only one bone forms each side of the 
lower jaw in mammals. Almost all mam 
mals have seven bones in the neck. 
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The anatom Although mammals differ greatly in size and shape, they all share a number of physi 
of a mamm: istics. These characteristics include the same basic skeletal and internal oga Us Se 
grams below show the skeleton and internal organs of a male dog. ; 
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cerebral cortex. This part of the brain serves as the cen- 
tre for learning and gives mammals superior intelli- 
gence, See Brain; Nervous system. 

i The respiratory system enables mammals to breathe. 
made up of two lungs and various tubes that lead to 
ki nostrils, A muscular sheet called the diaphragm di- 

he he chest cavity from the abdominal cavity and 
IR ni Fpatning: Only mammals have a muscular dia- 
ie a most mammals, the nostrils are at the end of 
EE ee Dolphins and whales have their nos- 
Geer asa at the top of the head. Dolphins 
H e whales have one nostril. Other whales have 
A ee Lung; Respiration. 
P oar systems of mammals include the endo- 
ae he and reproductive systems. The endo- 
see m romi of glands that produce hormones, 
eony ae ich help regulate body functions. The ex- 
ee eae eae wastes from the body by 
e iw idneys. For information on these two sys- 
iran te articles Hormone and Kidney. For a dis- 
Section of le mammalian reproductive system, see the 
of this article titled How mammals reproduce. 


The senses and intelligence of mammals 
Senses, 


Mai i i 
them of he mmals rely on various senses to inform 


Senses of ee in their environment. The major 

sight and nas are (1) smell, 2) taste, (3) hearing, (4) 
veloped in au However, the senses are not equally 

species do Si species of mammal. In fact, some 

mellis th ave all the senses. 

of mammals, ee important sense among the majority 

lined with ne ost species have large nasal cavities 

mals rely heath that are sensitive to odours. These ani- 

Presence of e y on smell to find food and to detect the 

communicate with a In many species, the members 
uced by vari with one another through the odours pro- 

rious skin glands and body wastes. For ex- .- 
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ample, a dog urinates on trees and other objects to tell 
other dogs it has been there. A few species of mammals, 
especially human beings, apes, and monkeys, have a 
poorly developed sense of smell. Dolphins and whales 
seem to lack the sense entirely. See Smell. 

Taste helps mammals identify foods and so decide 
what foods to eat. This sense is located mainly in taste 
buds on the tongue. However, much of the sense of 
taste is strongly affected by the odour of food. See 
Taste. 

Hearing is well developed in most mammals. The ma- 
jority of species have an outer ear, which collects sound 
waves and channels them into the middle and inner ear. 
See the article Ear for a description of the human ear, 
which is typical of the ears of most mammals. 

Some mammals use their sense of hearing to find 
food and avoid obstacles in the dark. Bats, for example, 
produce short, high-pitched sounds that bounce off sur- 
rounding objects. Bats can use these sounds and their 
echoes to detect insects and even thin wires. Dolphins 
and whales also use this system, called echolocation, to 
find food and avoid objects underwater. However, most 
of the sounds they make are pitched much lower than 
the sounds made by bats. Other echolocating mammals 
include sea lions, seals, and shrews. 

Sight is the most important sense among the higher 
primates (apes, monkeys, and people). The structure and 
function of the eye is similar in all mammals (see Eye). 
However, the eyes of the higher primates have more 
cones than those of most other mammals. These struc- 
tures give apes, monkeys, and people sharp daytime vi- 
sion and the ability to tell colours apart. A few other 
mammals that are active during the day have some col- 
our vision, but most mammals are colour blind. Many 
species of mammals that are active at night have large 
eyes with a reflector at the rear. This reflector, called the 
tapetum lucidum, helps the animal see in the 
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dark. It produces the eyeshine a person sees when light 
strikes the eyes of a cat or a deer at night 

Touch, Most mammals have a good sense of touch. 
Tactile nerves—that is, nerves which respond to touch— 
are found all over a mammal's body. But some areas 
have an especially large number of these nerves and are 
very sensitive to touch. The whiskers of such mammals 
as cats, dogs, and mice have many tactile nerves at their 
base. These whiskers help the animals feel their way in 
the dark. Moles have a highly sensitive tail, which aids 
them when backing up in their dark, narrow tunnels. Pri- 
mates’ fingers also have many tactile nerves as do the 
paws of raccoons. i 

Intelligence is related to the ability to learn. Through 
learning, an animal stores information in its memory and 

_ then later uses this information to act in appropriate 

ways. Mammals, with their highly developed cerebral 
cortex, can learn more than other kinds of animals. 

Intelligence is hard to measure, even in human be- 
ings. But chimpanzees, dogs, and dolphins can learn 
much when trained by people. These species are among 
the most intelligent mammals. The amount of the sur- 
face area of the brain, especially of the cerebral cortex, 
generally indicates an animal's learning ability. In the 
more intelligent mammals, the cerebral cortex is fairly 
large and has many folds, which further increase its sur- 
face area. Human beings have the most highly devel- 
oped cerebral cortex. 


What mammals eat 


Most mammals are herbivorous—that is, they eat 
plants. Plant food is generally tough and so tends to 
wear teeth down. Herbivorous mammals have special 
teeth that help counteract such wear. Many plant-eating 
mammals, including cattle, elephants, and horses, have 
high-crowned teeth that wear down slowly. The front 
teeth of beavers, rats, and other rodents grow continu- 
ously and thus never wear down. 

Some mammals are carnivorous. They eat animal 
flesh. Many of them are speedy animals that catch, hold, 
and stab their prey with long, pointed canine teeth. 


The teeth of mammals 


Such mammals, which include leopards, lions, and 
wolves, do not thoroughly chew their food. They swal- 
low chunks of it whole. Dolphins, seals, and other fish- 
eating mammals also use their teeth to grasp prey, 
which they swallow whole. Some carnivorous mammals 
commonly feed on the remains of dead animals, instead 
of hunting and killing fresh prey. Hyenas are especially 
adapted to such a diet and have extremely powerful 
jaws that can crush even large bones. 

Various mammals eat insects. Many of these /nsectiv- 
orous mammals, such as bats and shrews, have teeth 
that can crush and slice off the hard outer parts of in- 
sects. This action exposes the softer flesh and juices, 
which the mammals feed on. Other insect-eaters, such 
as aardvarks, anteaters, echidnas, numbats, and pango- 
lins, have weak teeth or none at all. These mammals eat 
ants and termites, which they lick up with their long, 
sticky tongues and swallow without chewing. 

Some mammals eat both plants and animals. These 
omnivorous mammals have teeth that can grind up 
plants and tear off flesh. They include bears, pigs, opos- 
sums, and human beings. Some omnivorous mammals 
change their diet with the seasons. For example, spotted 
skunks feed mostly on fruits, seeds, and insects in sum- 
mer. In winter, they eat mainly mice and rats. 


How mammals move 


On land. Most mammals live on the ground. The ma 
jority of these terrestrial animals move about on four 
legs. They walk by lifting one foot at a time—first one 
forefoot, then the opposite hindfoot, next the other fore- 
foot, and then the opposite hindfoot. At faster speeds, 
most four-legged mammals trot, lifting one forefoot and 
the opposite hindfoot at the same time. A few species, 
such as camels, elephants, and giraffes, pace rather than 
trot. Pacing involves lifting both feet on one side of the 
body at the same time. At their fastest speed, most ter- 
restrial mammals ga//op. While galloping, the animal 
usually has only one foot on the ground at a time. At 
some point during the gallop, all four feet are in the air. 

Jerboas, kangaroos, and kangaroo rats are terrestrial 


Mammals have three basic types of teeth: (1) incisors (front teeth), (2) canines (side teeth), and (3) pre- 


molars and molars (cheek teeth). The number and shape of these teeth vary according to diet. 


Sheep teeth. A sheep snips off grass by 

pressing its lower incisors against a pad 

on its upper jaw. It uses the cheek teeth 
< for grinding and has no canine teeth. 


Beaver teeth. A beaver uses its huge in- 
cisors to gnaw the bark off plants. Like 
sheep, beavers use the cheek teeth for 
grinding and have no canine teeth. 


Red fox teeth. A red fox has small inc 
sors but large, pointed canine teeth, 

which it uses to stab and hold prey: The 
cheek teeth are for cutting and crushing: 


How the skeleton is 
adapted for movement 


A walrus’ forelimb forms a 
paddle-shaped flipper, which 
the animal uses to pull itself 
through the water. 


Abat's forelimb is adapted 
for flying. The bones of the 
hand and forearm provide the 
framework of the bat's wing. 


mammals that move by hopping. These animals have 
powerful hind legs. They also have a long tail that is 
used for balance. 

In trees. Many mammals that live in forested areas 
spend most of their time in the trees. These arboreal an- 
imals have a number of special body features that help 
them move through the trees. Monkeys, for example, 
can use their hands and feet to grasp tree branches. 
Many monkeys of Central and South America also have 
i prehensile (grasping) tail, which they can wrap around 

ranches for support. Other arboreal mammals with a 
Petenslle tail include kinkajous, opossums, and pha- 
au Some species of anteaters, pangolins, and 
a pesiean porcupines also have such a tail. Squir- 
Hea tree shrews have sharp, curved claws that aid 
lek in climbing trees, The claws of tree sloths are so 
te, and curved that the animals cannot walk erect on 
fen These mammals spend most of their life 

ig ng upside down from branches. 

Fs Rae Dolphins, porpoises, manatees, and whales 
hes als that live their entire life in water. They 
tet reamlined body and a powerful tail, which they 
wae, ia and down to propel themselves through the 
aie forelimbs are paddlelike flippers, used for 
vee a steering. They have no hindlimbs. 
heites jer mammals spend much, but not all, of 
POPE water. Some of these animals, such as hip- 
imbs and a and walruses, swim by moving their fore- 

ES ri hindlimbs. Other species use mainly 
polar a s. Such swimmers include platypuses, 
mals use ana fur seals and sea lions. Still other mam- 
clude b, nly their hindlimbs to swim. These animals in- 

eavers and hair seals. 

Their oe Bats are the only mammals that can fly. 
ee ae pent of thin skin stretched over the 
onward an 4 eles Bats fly by beating their wings 
ES ooma then upward and backward. 
ing squirrels ed flying lemurs, flying phalangers, and fly- 

old of skin v cennot actually fly. These mammals have a 
Side of the b; een the forelimb and hindlimb on each 
malsanan By stretching out these “wings,” the an- 

an glide from tree to tree. 
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Although all mammals have a basic skeleton in common, it is ada i i 
fs te 7 pted in each species to suit the par- 
ticular way the animals move. These illustrations show various adaptations of the forelimb. : 


Anelephant's forelimb pro- A gibbon’s forelimb is 
vides a sturdy, pillarlike sup- adapted for swinging through 
port to carry the enormous trees, The animal has power- 
body over the ground. ful arms and flexible fingers. 


Underground. Moles, and certain other mammals 
spend almost all their life underground. Most of these 
fossorial mammals have strong claws and powerful 
forelimbs. Many of them have poor vision, and some are 
blind, The forelimbs of moles are turned so that the 
broad palms face backward and the elbows point up- 
ward. Strong chest muscles attached to the forelimbs 
enable moles to “swim” through the soil, much as a per- 
son swims when doing the breaststroke. 


How mammals reproduce 


All mammals reproduce sexually. In sexual reproduc- 
tion, a sperm (male sex cell) unites with an egg (female 
sex cell) in a process called fertilization. The fertilized 
egg develops into a new individual. In all species of 
mammals, the eggs are fertilized inside the female's 
body. Male mammals have a special organ, the penis, 
which releases sperm into the female during copulation 
(sexual intercourse). See Reproduction. 

Mating occurs among most mammals only during 
the period when the female is in oestrus, or heat. At this 
time, the female is sexually receptive and will permit 
copulation. See Oestrous cycle. 

The time of the oestrous period varies with different 
species. Among many mammals, especially those that 
live where the climate is constant all year round, the fe- 
males may come into heat at any time. Such polyoes- 
trous \many-oestrous) mammals include elephants and 
giraffes. Among species that live in regions with distinct 
seasons, all the females may come into heat at a particu- 
lar time of year. This breeding, or rutting, season is so 
timed that the offspring will be born when environmen- 
tal conditions are best for their survival. Some seasonal 
breeders have one heat period a year. Such monoes- 
trous (one-oestrous) species include certain bats, bears, 
and deer. Other species, such as rabbits, have several 
heat periods during their breeding season. These mam- 
mals are seasonally polyoestrous. 

Most smaller mammals are promiscuous in their mat- 
ting behaviour. No lasting bond forms between the 
mates. They remain together only long enough to copu- 
late. Some other species are polygamous. The males of 
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such species, which include some deer and fur seals, 
gather a harem (group of females) just before and dur- 
ing the mating season. The male tries to mate with each 
member of his harem. The association between the male 
and the harem ends after the breeding season. Among 
many kinds of mammals, the males and females remain 
together for some time after mating. However, onlya 
few mammals seem to take one mate for life. Zoologists 
believe that such monogamous species include beavers, 
wolves, and a tiny antelope called a dik-dik. 
Reproduction. Mammals can be divided into three 
groups according to the way in which new individuals 


How mammals 
reproduce 


develop from the fertilized eggs. These groups are 
(1) placentals, (2) marsupials, and (3) monotremes, 
Placentals give birth to fairly well-developed off- 
spring. The vast majority of mammals are placentals. 
After fertilization occurs, a placental mammal begins to 
develop in the uterus, a hollow organ in the mother's 
abdomen. Another organ, called the p/acenta, attaches 
the developing mammal to the uterus wall. The develop- 
ing mammal receives nourishment from the mother 
through the placenta. 
The time during which the unborn young develops in 
the uterus is called the gestation period. Among placen- 


All mammals reproduce sexually. A new individual begins to form after a sperm (male sex cell) 
unites with an egg (female sex cell). This union is called fertilization. Mammals can be divided into 
three groups according to the way in which the fertilized egg develops into a new individual. 
These groups are (1) placentals, (2) marsupials, and (3) monotremes. 


Placentals give birth to fairly well-developed offspring, such as the newborn zebra shown above. 
A young placental mammal develops inside its mother, receiving nourishment from her through 
an organ called the placenta. Placentals make up the vast majority of mammals. 


Marsupials give birth to poorly devel- 
oped young, such as these baby opos- 
sums. The young complete their develop- 
ment attached to the mother's nipples. 


Monotremes, such as the platypus, /eft, lay eggs rather than bear their young alive 

The female platypus digs a long tunnel in the bank of a stream, right. There she lays 
one to three eggs that have a leathery shell. The only other monotremes are the 
nas, or spiny anteaters. Platypuses and echidnas live in Australia and on nearby is! 


A lion cub sucks nourishing milk from its mother's nipple. All 
baby mammals feed on mother's milk. Among many species, the 
young continue to nurse long after they can eat solid foods. 


M patter brown bear shows her cubs how to catch fish. 
ay ay) mammals learn how to obtain food by watching 
Imitating the behaviour of their parents and other adults. 


tag 
ol 

the nha eae as an important learning experience. It helps 
levelop the skills they will need for hunting. 


gS romp together in a make-believe fight. This 
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tal mammals, the gestation period ranges from about 16 
days in golden hamsters to about 650 days in elephants. 
Most species with a short gestation period give birth to 
young that are generally helpless and may be blind and 
hairless. Most species with a long gestation period bear 
young that are alert soon after birth. The newborns may 
also be fully haired, and some can even walk or run al- 
most immediately. 

Marsupials give birth to very tiny, poorly developed 
offspring. Directly after birth, the young attach them- 
selves to the mother's nipples. The babies remain at- 
tached until they develop more completely. The nipples 
of most female marsupials are in a pouch, called the 
marsupium, on the stomach. Marsupials are often 
known as pouched mammals. However, not all female 
marsupials have a pouch. Certain South American spe- 
cies, for example, lack this feature. 

There are about 260 species of marsupials. About 
two-thirds of them live in Australia and nearby islands. 
Australian marsupials include kangaroos, koala bears, 
and wombats. About 80 kinds of opossums, which are 
marsupials, live in Central and South America. One spe- 
cies lives in North America. 

Monotremes, unlike all other kinds of mammals, do 
not give birth to live young. Instead, they lay eggs that 
have a leathery shell. After an incubation period, the 
eggs hatch. The only monotremes are the echidnas and 
the platypus. They live in Australia, New Guinea, and 
Tasmania. 

Care of the young. All baby mammals feed on milk 
from their mother’s mammary glands. Baby placentals 
and marsupials suck the milk from the mother's nipples. 
Female monotremes do not have nipples. The milk is re- 
leased through pores on the mother’s abdomen, and the 
young lap it up. The nursing period lasts only a few 
weeks in mice, hares, and many other species. But 
among some mammals, such as elephants and rhinocer- 
oses, the young may nurse several years before they are 
weaned-—that is, taken off the mother's milk. In most 
species, the young can eat solid food long before they 
are weaned. 

Young mammals must learn many of the skills they 
need to survive. Much of this learning occurs during the 
nursing period, when the young are taught how to ob- 
tain food and how to avoid dangers. Among most kinds 
of mammals, the mother alone raises the young. How- 
ever, the males of some species help care for their off- 
spring. For example, male mice of certain species aid in 
nest building. Male coyotes and African wild dogs bring 
back food for the mother and puppies. Male lions help 
protect the mother and cubs from attacks by hyenas and 
other lions. 

Among many smaller mammals, such as mice and 
shrews, the young leave the parental nest or den as 
soon as they are weaned. But among cheetahs, ele- 
phants, wolves, and many other species, the young stay 
with their parents long after the nursing period ends. 


Ways of life 


Group life. Many mammals live in social groups of 
several individuals. The simplest social group consists 
of an adult male and female and their offspring. Beavers 
and certain species of monkeys form such family 
groups. A larger social group, such as a wolf pack, may 
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have a number of adult and young animals of both 
sexes, Zebra herds, which consist of an adult male and 
several females and their young, make up another kind 
of social group. 

Among many social species, the group members are 
ranked according to a dominance hierarchy. The domi- 
nant (controlling) members of the group get first choice 
of food and mates. They may establish their dominance 
at first by winning fights. Thereafter, they keep their po- 
sition mostly by threats. See Dominance. 

Group life offers several advantages. Coyotes, lions, 
wolves, and other predators (hunters) that live in groups 
cooperate in surrounding and bringing down prey. 
However, prey species can also profit from group life. If 
one deer senses danger, for example, it can warn the 
entire herd by flashing the white underside of its tail. 
Among some prey species, such as baboons and musk 
oxen, the group assembles into a defensive formation 
for protection against predators. 

Some mammals spend most of their life alone. Such 
solitary mammals include leopards, tigers, and most 
other cats except lions. However, even solitary mammals 
spend some time with members of their species. For ex- 
ample, adult males and females get together to mate, 


and a mother remains with her young at least until they 
are weaned. 

Solitary mammals have several advantages over social 
species. They do not have to share available food and 
shelter, In addition, a solitary predator can hunt its prey 
more silently than a group. Among prey species, a soli- 
tary animal attracts less attention than a group does, and 
it can hide more easily. 

Territoriality is a form of behaviour in which an ani- 
mal or group of animals claims and defends a particular 
area. Other members of the species are kept out of the 
territory. Many species of mammals establish territories 
only during the breeding season. For example, a male 
fur seal claims a territory before mating. He drives all 
other males from his territory, while he tries to herd as 
many females as possible into the area. Other mammals, 
such as gibbons and howler monkeys, claim a territory 
to help ensure the group of an adequate food supply. 

Mammals mark the boundaries of their territories in 
various ways. For example, hyenas leave solid body 
wastes and scents produced by special glands to indi- 
cate their territorial borders. Wolf packs mark their terri- 
tories with urine. Such markers serve as No Trespassing | 
signs to other members of the species. 


Barren ground caribou are social mammals—that is, they live in groups. Caribou herds may in- 
clude hundreds of members. The herds spend the summer in the Arctic tundra. As autumn ap- 
proaches, they migrate south to evergreen forests, where they can get food during the winter. 


Vervets, like all other species of monkeys, are social mammals. 
Vervets generally form bands of no more than 20 members. 
These monkeys are common throughout much of Africa. 


A ald nea lion, centre, claims a territory during the mating 
aa le keeps all other males out of his territory but tries to 
as many females as possible into the area. 


eae usually defend their territories by threats 
eys, e y actually fighting. A group of howler mon- 
E ‘ instance, keeps other howlers out of its terri- 
ty by shouting at them. 
ie eals are not territorial. But most species, 
Kome an ose that do not claim a territory, have a 
daily Rho. mammal wanders over its home range 
i ela territ feeding, drinking, and seeking shelter. Un- 
members ath ahome range is not defended against 
Migrati the same species. See Territoriality. 
iiticns te, Many kinds of mammals make seasonal 
Weather ar obtain a better food supply, to avoid harsh 
ort ane do both. For example, various species of 
each kema ba and European bats migrate southward 
come aon, S ecause the insects that they feed on be- 
eests cae n the cold northern winter. Wilde- 
green Nesa ras in central Africa migrate in search of 
of deer that li uring the yearly dry season. Many species 
on mountain sy in temperate regions spend the summer 
Where it is mi slopes. In winter, they live in the valleys, 
oni a sheltered and the snow is not as deep. 
mate, Ee cnamnmals migrate to an area to give birth or to 
from then autumn, for example, grey whales swim 
Arctic feeding grounds to the warmer waters 


mi 
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off the northwest coast of Mexico. These waters provide 
little or no food for the whales. The animals make the 
journey to give birth because newborn whales could 
not survive in the cold Arctic waters. See Migration. 

Hibernation. Some kinds of mammals hibernate to 
avoid winter food shortages. During hibernation, an ani- 
mal goes into torpor, a type of sleep from which it can- 
not be awakened quickly. The body temperature of a hi- 
bernating mammal is lower than normal. In fact, the 
temperature of most hibernators drops to nearly that of 
the surrounding air. The heartbeat and breathing slow 
down greatly. A hibernating mammal does not eat. It 
lives off the fat in its body. Some hibernating mammals 
pass in and out of torpor all through the winter. 

Mammals that hibernate include certain kinds of bats; 
echidnas; and ground squirrels, marmots, and some 
other rodents. Most of these animals become extremely 
fat before they go into hibernation. They usually spend 
the winter in a den or other protected place where the 
temperature is not likely to fall below freezing. 

Some bears also enter into a sleeplike state during 
much of the winter. Many scientists believe that a bear's 
winter sleep can be classified as hibernation. However, 
many other scientists do not consider bears to be true 
hibernators because their body temperature falls only 
slightly during winter sleep. 

‘A few kinds of mammals, mostly rodents, become tor- 
pid during the hottest, driest part of the summer. This 
summer torpor is called aestivation. See Aestivation; Hi- 
bernation. 

Methods of attack and defence. Mammals that 
hunt rely mainly on their sharp teeth to catch and kill 
prey. Most of these predators also have sharp claws, 
which they use to grab and hold their victims. Solitary 
predators generally stalk their prey by slinking and hid- 
ing, and many of these hunters have coats that blend 
with their surroundings. After a predator has sneaked 
up on its prey, it makes a final dash at high speed to 
catch the animal before it can escape. Group hunters, 
such as African hunting dogs and wolves, usually take 
turns in the chase until they have worn the prey out. 

Most mammals try to escape predators by fleeing. 
Many hoofed mammals, such as deer and impalas, can 
run swiftly for long distances. Rabbits, mice, and many 
other small mammals rush into a burrow or other hiding 
place. On the other hand, fawns and /everets (young 
hares) sometimes escape hunters by remaining abso- 
lutely still. This defence works because many predators 
are “sight hunters’ and are attracted mainly by move- 
ment. The American opossum takes this defence one 
step further. It “plays dead” by going completely limp. 
Many predators lose interest in the apparently dead ani- 
mal. 

Some mammals have special features that help pro- 
tect them from enemies. The bony shell of armadillos 
and the scales of pangolins serve as protection against 
sharp-clawed predators. The thick skin of elephants and 
rhinoceroses serves the same purpose. Echidnas, 
hedgehogs, and porcupines have sharp, stiff quills that 
stop most attackers. Skunks and their relatives spray a 
foul-smelling liquid when threatened. An animal that has 
been sprayed by a skunk will probably not want to 
threaten it again. The skunk’s bold black-and-white 
markings make it easy for predators to remember to 
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Methods of attack 
and defence 


A lion chases a waterbuck. In this contest, both mammals rely on speed—the lion to attack, and 


Mammals have various means of capturing prey and of defending themselves against enemies. 
The most important means include speed, concealment, and special protective body structures. 


the waterbuck to escape. In most instances, a healthy adult waterbuck will escape. 


A tiger's striped coat provides almost total concealment in tall 
grass, enabling the animal to sneak up on its prey. 


avoid the animal. Most prey species, however, have pro- 
tective coloration that blends with their surroundings. 
The coat of some species changes seasonally to match 
the colour of the terrain. For example, the coat of Arctic 
hares is brownish in summer. In winter, the coat turns 
white and so helps hide the animals against the snow. 


The evolution of mammals 


The ancestors of mammals. Mammals evolved (de- 
veloped gradually) from a group of reptiles called the 
synapsids. These reptiles arose during the Pennsylva- 
nian Period (310 million to 275 million years ago). By the 
middle of the Permian Period (275 million to 225 million 
years ago), a branch of the synapsids called the therap- 
sids had appeared. Over tens of millions of years, the 
therapsids developed many features that would later be 
associated with mammals. The therapsids are often re- 
ferred to as the mammallike reptiles. One group of 
therapsids, the cynodonts, developed especially mam- 
mallike teeth, skulls, and limbs. Most scientists believe 
that the first mammals evolved from the cynodonts. 


Anarmadillo’s bony shell protects the animal like a suit of ar 
mour. When attacked, the armadillo curls up into a tight ball, | 


The first mammals probably split off from the cyno- 
donts late in the Triassic Period (225 million to 180 mil- || 
lion years ago). Numerous fossils from this period might | 
be either early mammals or cynodonts. Scientists cannot | 
be sure because many characteristics of mammals— | 
such as hair, mammary glands, and warm- j 
bloodedness—are not preserved in the fossil record. 

By the start of the Jurassic Period (180 million to 130 
million years ago), mammals had definitely evolved. 
They were tiny, shrewlike animals that probably atei" | 
sects and worms, Mammals remained fairly small 
throughout the Jurassic Period and the Cretaceous Pe- 
riod (130 million to 65 million years ago). Dinosaurs 
ruled the land during these periods. But many primitive 
groups of mammals developed in Jurassic times. Most 
scientists believe that one of these early groups led di- 
rectly to modern monotremes, though the fossil recor" 
of egg-laying mammals is extremely incomplete. Many 
other early groups died out in the Cretaceous Perio® 
But one group, the pantotheres, probably gave rise to 
marsupials and placentals by the middle of the perio” 
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Aclassification Mammals make up the class Mammalia, one of the eight classes of vertebrates. Zoologists divide 
of mammals the class into various orders of related species. The classification used here recognizes 18 orders of 
living mammals. The orders are listed according to their probable evolutionary development. 


) a o a O AA 
Order Monotremata— monotremes. pe 
Primitive mammals that lay eggs. Order Rodentia— rodents. Small, 
Mammary glands lack nipples. Teeth gnawing mammals with one pair of 
present only in young; adults have chisellike upper incisors; no canines. 
horny beak. Order consists of two Order consists of about 1,750 spe- 
cies, including beavers, gophers, 


species of echidnas and one species Echidi i z hy 
E yous, ha mice, porcupines, rats, and squirrels. a, 
Se ee E 

Order Marsupialia—marsupials. Var- Order Cetacea—cetaceans. Aquatic 

ied group of mammals whose young N Rý mammals with streamlined bodies, 

are poorly developed at birth. They \ paddlelike forelimbs, no hindlimbs, 

complete development attached to D horizontally flattened tail, and nostrils 

the mother's nipples, which are in a on top of head. Order consists of 

pouch in most species. Order con- 4 about 80 species of dolphins, por- 


sists of about 260 species, including poises, and whales. Dolphin 


kangaroos, koalas, and wombats. Kangaroo 


Order Carnivora—carnivores. Most 
are meat-eaters and have claws and 
large canine teeth. Order consists of 
about 270 species, including bears, 
cats, raccoons, seals, walruses, wea- 
sels, and wolves. Seals and walruses 
sometimes put in separate order. 


Order Insectivora—moles, shrews. 
Small mammals with teeth adapted 
for crushing insects. Most have 
pointed snout and five-toed feet. 
Order consists of about 380 species, 
including elephant shrews, hedge- 
hogs, moles, and shrews. 


Order Tubulidentata—aardvark. Bur- 
rowing, insect-eating mammal with 
long, piglike snout and long, sticky 
tongue. Order consists of only one 
species. Aardvark 


Order Dermoptera—flying lemurs. 
Tree-dwelling Asian mammals with 
flaps of skin adapted for gliding. 
Order consists of two species of fly- 
ing lemurs, or colugos. 


Order Proboscidea— elephants. Large, 
thick-skinned mammals, Nose and 
upper lip form trunk; upper incisors 
enlarged as tusks. Order consists of 
two species, African elephant and In- 
dian elephant. Elephant 


Order Chiroptera—bats. Only mam- 
mals that are capable of true flight, 
having forelimbs adapted as wings. 
Order consists of about 900 species 
of bats, 


Order Primates— primates. Most spe- @ = 2 oe AAO A 
e fing Tea dyeellrs. Hande have R 2 Order Hyracoidea—hyraxes. Small 
Pee tte tui Many, A mammals with hooflike claws and dy 7A 
pable of grasping. Order a \ short tail. Order consists of seven Hytax 
pe 180 species, including apes, species of hyraxes. 
a eee gee Order Sirenia—sea cows. Aquatic 
mammals with paddlelike forelimbs, 
no hindlimbs, and flattened muzzle. 
Order consists of four species of du- harass 
gongs and manatees. 


on Edentata—edentates. Mammals 
x at lack teeth or have only molars. 
Prelim’ adapted for digging or for 
epg to branches. Order consists 
about 30 species of anteaters, ar- 
madillos, and sloths. 


Order Perissodactyla—odd-toed un- 
gulates. Hoofed mammals with one 
or three toes on each foot. Axis of 
limb passes through middle toe. 
Order has about 17 species, includ- 
ing horses, rhinoceroses, and tapirs. 


Ord 
sae pangolins. Toothless 
a mals covered with horny scales. 
W hairs grow between scales, 


Order consi 
‘Onsists of seven specie: 
pangolins, i 


Order Artiodactyla—even-toed ungu- 
Order La lates. Hoofed mammals with two or 
Small ‘gomorpha—lagomorphs. four toes on each foot. Axis of limb 
asses between middle of toes. 


mammals with two pairs of 

ul i 

alee isons; no canine teth; and 

bear Mithout roots. Tail short or ab- 

cles oth er consists of about 65 spe- 
ares, pikas, and rabbits. 


Order consists of about 185 species, 
including antelopes, bison, camels, 
deer, giraffes, goats, hippopota” 
muses, pigs, pronghorns, and sheep. 
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The Age of Mammals began with the extinction of 
the dinosaurs at the end of Cretaceous times. During the 
Cenozoic Era (from 65 million years ago to the present), 
mammals became the dominant land vertebrates. By the 
end of the Eocene Epoch (55 million to 40 million years 
ago), all the modern orders (main groups) of mammals 
had developed. The modern families of mammals ap- 
peared during the Oligocene Epoch (40 million to 26 
million years ago). 

Mammals reached their greatest variety during the 
Miocene Epoch (26 million to 14 million years ago). The 
number of mammalian species began to decline during 
the Pliocene Epoch (14 million to 13 million years ago). 
The Pleistocene Epoch, which began about 13 million 
years ago, brought enormous changes in climate. Sev- 
eral waves of glaciers advanced over much of North 
America, Europe, and Asia. Many mammals—including 
ground sloths, mammoths, sabre-toothed cats, and 
woolly rhinoceroses—died out. Most of these extinc- 
tions were probably due to the changes in climate. But 
some might have been caused by a group of new, terri- 
bly skilful predators—human beings. 

The future of mammals. Although extinctions are a 
normal part of evolution, human beings have caused an 
increasingly rapid decline in the number of wild mam- 
mals. In the past few hundred years, human hunters 
have exterminated such mammals as the blaubok, or 
bluebuck, of Africa; the zebralike quagga; and Steller's 
sea cow. Human beings have also reduced the popula- 
tion of orangutans, rhinoceroses, tigers, and many other 
mammals to a size so low that these species might not 
survive. 

Most large wild mammals are now few in number 
and confined to parks, some of which provide little pro- 
tection or insufficient living space. Other large mam- 
mals, such as whales, are still hunted. Every year, people 
turn more and more wild lands into farms and sọ in- 
creasingly deprive mammals of living space. The sur- 
vival of most wild mammals will depend on the estab- 
lishment and careful management of large nature 
preserves and parks. 

Related articles in World Book include: 
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See the following general articles and their lists of Re/ated ar- 
ticles: 


Antelope Deer Pig 
Ape Dog Rabbit 
Bat Edentate Raccoon 
Bear Goat Rodent 
Camel Horse Sheep 
Carnivore Human being Sirenia 
Cat Insectivore Ungulate 
Cattle Marsupial Weasel 
Cetacean Monkey Whale 
Other related articles 
Lactation Prehistoric animal (The Age of 
Mammary glands Mammals) 
Warm-blooded animal 
Outline 


I. The importance of mammals 
A. How people use mammals 
B. Mammals in the balance of nature 
II. The bodies of mammals 
A. Skin and hair 
B. Skeleton 


C Internal organ systems 


lll. The senses and intelligence of mammals 
A. Senses B. Intelligence 

IV. What mammals eat 

V. How mammals move 


A. On land D. In the air 
B. In trees E. Underground 
C In water 
VI. How mammals reproduce 
A. Mating C. Care of the young 


B. Reproduction 
Vil. Ways of life 


A. Group life D. Hibernation 
B. Territoriality E. Methods of attack 
C. Migration and defence 


VIII. The evolution of mammals 


A. The ancestors of C. The Age of Mammals 
mammals D. The future 
B. The first mammals of mammals 
Questions 


How do monotremes differ from all other mammals? 
What are some of the purposes of hair? 
Which is the most important sense among most mammals? 
How does the diet differ among herbivorous, carnivorous, and 
omnivorous mammals? 
What are domestic mammals? What are some of the ways peo- 
ple use such mammals? 
When did the first mammals probably appear? From which 
group of animals did they evolve? 
What are some of the advantages of group life? 
What is the cerebral cortex? Why is it important to mammals? 
How does a territory differ from a home range? 
Wor we some of the special body features of arboreal mam- 
mals? 
Mammals, Age of. See Mammal (The Age of Mam- 
mals); Earth (The Cenozoic Era; table); Prehistoric ani- 
mal (The Age of Mammals). 
Mammary glands are special glands found in all 
mammals. In female mammals, the mammary glands 
produce milk. They are one of the major features that 
distinguish mammals from other kinds of animals (see 
Mammal). 
In males, the mammary glands remain undeveloped: 
In female human beings, they enlarge and develop at 
the beginning of puberty. The gland itself consists of 
several /obes (compartments) surrounded by cells of fat. 
The amount of fat determines the size of the mammary 
glands. The lobes are made up of smaller lobules (sacs) 
which are lined by cells that secrete milk. Many ducts 
(tubes) are connected to these lobules. The ducts com: 
bine and form several main ducts that empty milk from 
the mammary glands at the nipple. Mammary gland de 
velopment and milk production are controlled by cer- 
tain chemicals called hormones. 
See also Lactation. 
Mammoth was a prehistoric animal closely related to 
present-day elephants. Mammoths were huge, lumber 
ing beasts. Some measured more than 4.5 metres high@ 
the shoulders. Mammoths had trunks and tusks. Many 
had tusks 4 metres long. The tusks curved down from 
the animal's upper jaw, then curved up and crossed in 
front of the trunk. Certain mammoths, called woolly 0° 
hairy mammoths, had long hair on their bodies, whic 
helped protect them from the severe cold of the Ice 
Age. 4 
Mammoths rank among the most common fossils. 
The bodies of mammoths have been found perfectly 
preserved in ice in Siberia. Local people originally 7 
thought the remains were giant moles. Scientists study 


The woolly mammoth is an extinct relative of the modern ele- 
phant Mammoths lived in frozen regions of North America, Eu- 
rope, and Asia. The animal's coat protected it from the cold. 


ing the mammoths found out that they had eaten pine 
needles and plant shoots. Fossils of mammoths have 
been found in Europe and in the United States. The old- 
est known mammoth bones date from 4 million years 
ago in Africa. Mammoths spread to other continents and 
reached North America about 14 million years ago, dur- 
ing the Ice Age. Prehistoric people hunted them for 
food, Pictures of mammoths drawn by cave dwellers can 
be seen on cave walls in southern France. Mammoths 
may have survived until about 4,000 years ago. 
Scientific classification. Mammoths belong to the elephant 
family, Elephantidae. They make up the genus Mammuthus. 
See also Fossil (Other processes); Mastodon; Prehis- 
toric animal (picture). 
Mammoth Cave in Kentucky, U.S.A., is part of the 
world's longest cave system. The cave is located in a 
ridge that consists mainly of limestone. For millions of 
years, mildly acidic water trickled through cracks in the 
limestone and wore it away, forming the cave. Visitors 
can be guided through 19 kilometres of corridors on 
five levels of the cave. The lowest level lies 110 metres 
a the surface of the earth. Many rocks in the cave 
He interesting colours and shapes. These rocks resem- 
le flowers, trees, and waterfalls. 
ae cave contains several lakes, rivers, and waterfalls. 
pect river, Echo River, varies in width from 6 to 18 
fish) mee eyeless fish live in Echo River (see Cave- 
ig l aa colourless creatures are about 5 centimetres 
act her blind creatures living in Mammoth Cave in- 
le beetles and crayfish, Several species of bats live in 
Parts of the cave that are rarely visited by people. 
See Human being. 
Engler pe of, lies in the Irish Sea, halfway between 
ine Ireland and about 30 kilometres south of 
dom (UK) me island is a dependency of the United King- 
en. ut it has its own government. The UK gov- 
ibon controls the island's international affairs. Since 
Pani s, the Isle of Man has been a holiday resort for 
ple from the UK and Ireland. 
Chie, of the inhabitants of the Isle of Man are of 
eM ITM and a few speak a Celtic language called 
lled V dition to English. The inhabitants are also 
recorded Ea Manx cats, which have no tails, were first 
Tae is ch n the island in 1832. The origin of the island's 
e Celti sputed. One theory is that Man comes from 
ic word monadh, meaning mountain. 
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Facts in brief about the Isle of Man 


Capital: Douglas. 

Area: 572 km? 

Population: Estimated 1996 population—72,359. 1991 census— 
69,788. Estimated 2001 population—75,500. 

oat industries: Tourism, agriculture, finance, light engineer- 

ing. 

Motto: Quocunque jeceris stabit (Whichever way it is thrown, it 

will stand). 


People and government 


Government. The Isle of Man has its own parlia- 
ment, called Tynwald, which passes laws on domestic 
matters. But the UK Parliament can also pass laws that af- 
fect the Isle of Man. The head of state of the island is the 
lord of Man, who is always the British sovereign. The 
sovereign has only a limited control over the island's 
government, but signs all acts passed in Tynwald. A lieu- 
tenant governor represents the sovereign. But, in most 
things, he cannot act without Tynwald. 

Tynwald consists of the lieutenant governor, the Leg- 
islative Council, and the House of Keys. The Legislative 
Council is partly elected and partly appointed. The 
House of Keys consists of 24 people elected every five 
years by the people of the Isle of Man. In 1979, Tynwald 
celebrated its millennium, commemorating a thousand 
years of unbroken parliamentary government. 
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The Laxey Wheel is one of the largest wheels in the world. It 
was originally built for pumping water out of lead mines. The 
three-legged badge on its side is the emblem of the Isle of Man. 


When making laws, the House of Keys and the Legis- 
lative Council work like houses of the British Parliament. 
But, in the everyday matters of finance and administra- 
tion, the Keys and the Council act as one assembly. The 
lieutenant governor presides over the assembly. 

Tynwald elects a chief minister from among its mem- 
bers. The chief minister selects nine more members of 
the Tynwald to act as ministers leading major govern- 
ment departments. These ten people make up the Exec- 
utive Council, which is the island's main policy-making 
body. 

The island controls its own finances and has its own 
rate of income tax, which is lower than the British rate. It 
takes its own revenue from customs duties, but pays a 
certain percentage to the British government toward the 
cost of defence and other common services. 

The Isle of Man has its own legal system and judges. 
There are two stipendiary magistrates (magistrates who 
receive payment for their services) and a number of lay 
magistrates. The judges of the High Courts, who are 

called deemsters, are members of the Legislative Coun- 
cil. The head of the Church of England on the island, the 
lord bishop of Sodor and Man, is also a member. 


Economy 


Services and industry. Finance has recently become 
important on the Isle of Man and now produces more 
than one-fifth of the island's income. The island's favour- 
able taxation rates have attracted new firms, bringing 
new sources of income and employment. But tourism is 
a vital part of the economy. The airport is at Ronaldsway, 
near Castletown. 

The centre of the tourist industry is Douglas. This 
town, set on a fine bay, is an ideal family holiday resort. 
The Tourist Board sponsors events such as the annual 
Tourist Trophy (TT) motorcycle races. Other new indus- | 
tries are developing on the island. They include lighten- | 
gineering, and stocking and carpet manufacturing. 

Agriculture is highly mechanized. Fat stock farming 
(fattening animals for market) is important. 

Transport and communications. An extensive road 
system includes main roads linking the towns and a Í 
good network of secondary roads. Douglas is famous  { 
for the horsetram service that operates along the prom- | 
enade during the tourist season. Buses provide good 
service around the island. 

The Isle of Man Railway is government owned and 
has been in existence since 1873. It links Douglas with 
Castletown and Port Erin. The small-gauge, single-track | 
lines are of great interest to railway enthusiasts. The | 
Manx Electric Railway connects Douglas with Ramsey, 
and during the holiday season the railway also operates | 
between Laxey village and the summit of Snaefell. 

There are sea ferries between Douglas and the near- 
est ports on the mainlands of Britain and Ireland. There 
are also regular air services between the island's airport | 
at Ronaldsway and the British and Irish mainlands. 

The Isle of Man has an independent local radio sta- 
tion called Manx Radio. Founded in 1964, it was the first 
independent radio station in the British Isles. The island 
also has two weekly newspapers. 


Land 


The Isle of Man lies about 45 kilometres from the 
nearest point of Britain and 43 kilometres from Ireland. 
The island is about 55 kilometres long and 20 kilometres 
wide. 

Land features. The Ayres, a flat, sandy plain, lie in 
the northern part of the island. They contain the best 
farmland on the island. Farther south, a mountain ridge 
stretches southward to a coastline of rugged cliffs. The 
island's highest point is Snaefell, 621 metres above sea 
level. The northern coast is sandy and windswept. The 
east and west coasts have cliffs and many small inlets 
and bays. The largest bay is Douglas Bay. ° 

The Calf of Man is a small island off the southern tip 
of the Isle of Man. The island, which has a lighthouse, 6 
about 200 hectares in area. The Manx National Trust P'® 
serves the Calf of Man as a bird sanctuary. 

Climate on the island is pleasant. The average tem- : 
perature is 5° C in January and 15° Cin July. Annual rain : 
fall is about 940 millimetres, and the annual sunshine av 
erages between 1,300 hours and 1,500 hours. 


Places to visit 


There are many historical features of interest. TI 
Manx Museum, administered by the government, 


he 
con 


tains many relics. Castle Rushen and Peel Castle, which 
includes the ruins of St. German's Cathedral, are the 
largest historic buildings. Castle Rushen was once the 
home of the lords of Man, but today it survives as a 
tourist attraction. Rushen Abbey was founded as a Cis- 
tercian monastery and has existed since the 900s. At the 
village of Laxey is the Great Wheel, built in 1854 to 

pump water from the Snaefell lead mines. On top of a 
hill at St. John’s is a tiered mound on the site of a Bronze 
Age tumulus (burial mound). The tiny church of St. 
Lonan, built in the A.D. 400s, is near Onchan. 

The Isle of Man has excellent recreational facilities for 
tourists, Most of the large-scale indoor entertainment is 
at Douglas, including large ballrooms, cinemas, thea- 
tres, and a casino. The island also has excellent sporting 
facilities, Sea and river fishing and yachting are popular. 
The island has several golf courses. 

The greatest sporting events of the year are the Tour- 
ist Trophy (TT) and Manx Grand Prix motorcycle races, 
which take place in June and September every year. The 
races, on a 60-75-kilometre road circuit, provide a thrill- 
ing spectacle for motorcycle enthusiasts. 

The Tynwald Ceremony occurs on an ancient mound 
called Tynwald Hill on July 5, Midsummer's Day by the 
old Julian calendar. It dates back to the Vikings and was 
originally a religious ceremony and a court of justice. 


History 


The first inhabitants of the island were the people of 
the Middle Stone Age. There are many prehistoric re- 
mains of buildings and weapons. The Celts, who arrived 
in Britain in the 600's B.C., were gradually driven west- 
ward by other invaders. One of the places in which they 
managed to settle permanently was the Isle of Man. 
Many islanders are of Celtic descent. 
ie Pans never reached the Isle of Man, although 
Fi a ire, which lies directly opposite the island, was 
ti Waa part of their territory in Britain. Scandina- 
te Ee ers had a lasting effect on the island. Many of 
Viki ce names, such as Ronaldsway and Snaefell, are 
the a oA The Vikings set up the system of rule by 
Godred R Man. The earliest recorded lord of Man was 

Durin Aa 1, who ruled from 1079 to 1095. 
kings ae e 1200's, the island was taken over by the 
Sedaan oand, and, in the mid-1300's, Scotland 
pon p England. In 1405, Henry IV of England 
land wd e Sir John Stanley. The Stanleys ruled the is- 
passed to a and again from 1660 to 1736, when it 
ereign ha ie duke of Atholl. Since 1765, the British sov- 
aslord stig the Isle of Man as a possession, ruling 
govemor, n and governing by means of a lieutenant 

aaa bird. See Frigatebird. 
nel one Industry (Management); Person- 
Sey omen information systems are com- 

nesses a, designed to aid the executives who run 
tions, Bane government agencies, and other organiza- 

e basic ae have long relied on computers to han- 
ing. But fina keeping jobs, such as salaries and invoic- 
managers EA information systems actually help 

È srabi e complex business decisions. 
em involv ishment of a management information sys- 
es the preparation of specific programs (sets 
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of instructions) for the computer. For example, one pro- 
gram might call for the computer to issue exception re- 
ports. These reports list any unusual developments, 
such as products with very low or very high sales. In 
most cases, computer specialists develop programs 
from information provided by managers. 

Management information systems may be used to 
handle programmable or nonprogrammable decisions. 
Programmable decisions are simple decisions that a 
computer can make by itself, using the data it receives. 
For example, a management information system can de- 
termine how often to order supplies by processing in- 
formation about rates of use and storage costs. 

Nonprogrammable decisions are more complex deci- 
sions that require an interface (exchange of information) 
between human managers and the computer system. 
For example, a manager's decision to raise prices may 
hinge on the computer's analysis of how rising prices 
will affect sales. 

Managua (pop. 677,680) is the capital, largest city, and 
chief commercial centre of Nicaragua. It lies on the 
southern shore of Lake Managua in western Nicaragua 
(see Nicaragua (map). 

Managua was severely damaged in 1972 by an earth- 
quake that killed about 5,000 people and destroyed al- 
most the entire central area. Today, the city consists of 
several suburban developments with no central busi- 
ness district. The former town centre consists of empty 
fields, except for a few large concrete buildings that sur- 
vived the earthquake. These structures include the Na- 
tional Palace, the Presidential Palace, and a sports sta- 
dium. The Metropolitan Cathedral was badly damaged, 
but efforts have been made to save it. 

Since the earthquake, new business and residential 
areas have been built on the outskirts of Managua. 
These areas include shopping centres with stores, res- 
taurants, and theatres. The buildings were specially con- 
structed to withstand severe earthquakes. In addition, 
large numbers of housing units were built for the thou- 
sands of families left homeless after the earthquake. 

The economy of Managua is based mainly on trade. 
The city is Nicaragua's chief trading centre for coffee, 
cotton, and other farm crops. It is also an important in- 
dustrial centre. Its chief products include beer, cement, 
matches, textiles, and shoes. 

Managua was built in the 1850's on the site of an In- 
dian community. It was established as the capital to set- 
tle disputes between Nicaragua's two chief political par- 
ties. Previously, the capital had alternated between Leon, 
which was controlled by the Liberal Party, and Granada, 
the headquarters of the Conservative Party. 

In 1931, an earthquake badly damaged much of Ma- 
nagua, but the city was quickly rebuilt. Since the 1972 
earthquake, plans have been made to establish parks 
and erect government buildings in the demolished area. 
Managua is a rapidly growing city. Its population has 
more than tripled since 1960. 

Manakin is a type of small, tropical bird. There are 
more than 50 species of manakins. They live in wood- 
lands and forests from Mexico to Argentina. These birds 
are very active and show little fear of people. Most man- 
akins measure less than 15 centimetres long. 

Manakins have a chunky body with a short, broad bill 
and short wings. Most species have a short tail, but a 
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The manakin is a small bird found in the tropical forests of 
Central and South America. The male, above, has brilliantly col- 
oured feathers. The female's feathers are generally olive-green. 


few have longer tail feathers. The males of most species 
of manakins are brightly coloured, with patches of 
white, red, yellow, and blue on the head, back, or 
thighs. The rest of their feathers are olive-brown or 
black. Females are olive-green in colour. 

Male manakins perform elaborate courtship rituals to 
attract females. They often produce unusual sounds with 
their wings as part of these rituals. In some species, the 
male does a solitary hopping or flying dance. Other spe- 
cies are known for their group displays in which many 
males gather on a specially selected dancing ground 
called a /ek. There they perform courtship displays in 
competition with each other. The female manakin visits 
the lek and selects a mate as the males perform. Once 
mating occurs, the female builds a nest and raises the 
family alone, while the male manakin courts other fe- 
males. 

Manakins feed mainly on insects and small fruit. Re- 
cent studies indicate that some manakins may live more 
than 20 years. Most other birds of similar size have a 
much shorter life span. 

“ Scientific classification. Manakins make up the family Pipri- 
ae. 

Manama (pop. 121,986) is the capital, largest city, and 

chief port of Bahrain, an island nation in the Persian Gulf 

(see Bahrain). It lies on the northern tip of the country's 

main island, also called Bahrain. 

Manama was probably founded in the 1300s. It be- 
came an important port, largely because it lies along 
major trade routes. Today, the city is a major centre of 
trade, finance, and shipping for the Persian Gulf region. 
It has numerous warehouses, banks, and shops, as well 
as modern hotels and government offices. About 40 per 
cent of Bahrain's people live in Manama. 

In 1962, the government of Bahrain opened a new 
harbour for Manama. This harbour is suitable for mod- 
ern ocean vessels. Manama has been developing its in- 
dustries since the 1960's. These industries include the 
construction and repair of ships. 


Manatee, sometimes called sea cow, is a large water 
mammal. It belongs to the same group of mammals—the 
order Sirenia—as the dugong. There are three species 
of manatees. The West Indian manatee lives in the Carib- 
bean Sea and along the northeastern coast of South 
America. It is also found in the coastal waters of the 
Southeastern United States. The Amazon manatee 
dwells in the Amazon and Orinoco river systems. The 
African manatee lives in the rivers and coastal waters of 
western Africa. The West Indian and Amazon manatees 
have been hunted for their flesh, hide, and oil, and both 
are endangered species. 

The manatee feeds on water plants in fresh or salt 
water. Its upper lip is divided into halves, which close 
like pliers on the plants. A manatee can consume more 
than 45 kilograms of water plants in a day. In Guyana, in 
South America, manatees have been used to keep wa- 
terways free of weeds. 

A manatee grows about 5 metres long and weighs 
about 650 kilograms. It has light to dark grey skin, with 
short, bristlelike hairs scattered over its body. Its front 
legs are paddle shaped, and its tail is rounded. It has no 
hind legs. 


Manatees feed on water plants. These huge mammals can eat 
more than 45 kilograms of plants in a day. 


Scientific classification. Manatees make up the genus Tri 
chechus in the family Trichechidae. The West Indian manatee w 
T. manatus; the Amazon manatee, T. inunguis; the African mana: 
tee, 7. senegalensis. 


See also Dugong; Sea cow; Sirenia. x 
Manaus (pop. 613,068) is a major inland city of Brazil, 
and the capital of the state of Amazonas. Manaus lies on 
the Negro River, 16 kilometres from the junction ofthe 
Negro and Amazon rivers (see Brazil [political map). Iti 
1,600 kilometres from the mouth of the Amazon, but can 
be reached by ocean liners. It is the trading centre for 
the area around the Amazon Basin. It trades in produce 
of the Amazon forests, including hardwoods, Brazil nuts 
and rubber. 


ease: 


ester Central Library, one of the city’s most elegant buildings, was designed by E. Vin- 
rris. The library dates from 1934 and houses a theatre underneath. i 


chester 


chester, a large industrial city in northwestern 
d, is one of the United Kingdom's (UK's) most im- 
it economic centres. The city stands on the River 
| about 55 kilometres east of the Irish Sea, an arm 
‘Atlantic Ocean. The Manchester Ship Canal con- 
the city to the mouth of the Mersey River, which 
into the Irish Sea, Manchester lies at the centre of 
graphical area known as Greater Manchester, 
includes a number of other important cities and 
(see Manchester, Greater). 


People and government 


i pe. During the 1960's overcrowding in central 

Riench ed many people to move out to the sub- 

Ching Ra isa multicultural city and immigrants 

i ndia, Pakistan, and the West Indies have 

3 a central Manchester and in neighbouring 

andsin o pgs city centre has its own Chinatown 

Know ying Rusholme, a centre for Indian cuisine, 
a as the “curry mile’. 

many of eaten people are Protestants, and 

has a Bice belong to the Church of England. The city 
N of England cathedral built in the 1400s. 

atholics form an important minority and there 
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rod e 
electrical anon Maafa ciue RE CRETA clothing, dyestuffs, 
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is a strong Jewish community. Manchester also has 
Hindu, Muslim, and Sikh communities. 

Manchester contains many buildings that date from 
the 1800's, when the city became a major industrial and 
trading centre. They include the magnificent Town Hall, 
erected in 1877. A number of the buildings constructed 
to serve the needs of industry and trade are now used 
for other purposes. For example, the Royal Exchange, 
formerly a trading centre for the UK's cotton industry, is 
now a theatre. These and other buildings, including the 
City Art Gallery (1827) and the John Rylands Library 
(1899), are architectural landmarks and reminders of 
Manchester's former great wealth. Another well-known 
building is the Free Trade Hall, once the headquarters 
of radical politics and the free trade movement. The first 
Free Trade Hall was a temporary structure built on the 
site of the Peterloo massacre. The present Free Trade 
Hall, completed in 1856, is now the home of the world- 
famous Hallé Orchestra. It was bombed during World 
War II (1939-1945) and was restored in the 1950s. 

The city has three universities. Manchester University 
developed originally as Victoria University, which in 
turn developed from Owens College, founded in 1851. 
Manchester Metropolitan University received its charter 
in 1992. It developed from Manchester Polytechnic. The 
University of Manchester Institute of Science and Tech- 
nology became an independent institution in 1905. Man- 
chester Grammar School is one of the UK's best known 
independent secondary schools. Manchester is also the 
home of the Royal Northern College of Music. 

Recreation. Soccer is Manchester's most popular 
sport. Manchester City and Manchester United are fa- 
mous teams in the Premier League. 

Old Trafford, in Manchester, is the headquarters of 
Lancashire County Cricket club, which plays in first-class 
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cricket matches. International tennis tournaments are 
held at Manchester. Other popular sports in Manchester 
include angling, bowls, golf, greyhound racing, horse 
racing, pigeon racing, rowing, snooker, swimming, 
table tennis, and wrestling. 

Manchester also has many amateur choirs and or- 
chestras. The professional Hallé Orchestra, which is 
based in Manchester, is known throughout the world. 
The BBC Philharmonic Orchestra is also based in the 
city. A new international concert hall was scheduled for 
completion in 1996. 

Manchester is one of the UK's most important re- 
gional theatre centres. It has many fine theatres includ- 
ing the Palace Theatre, the Royal Exchange, and the Li- 
brary Theatre. The Opera House hosts a continuous 
programme of opera and ballet. 

Local government. Manchester City Council is re- 
sponsible for local services such as education, housing, 
libraries, planning, parks, and recreation, It also runs 
programmes to encourage economic development. 
These include area improvements, technology initia- 


Places to visit 


Following are brief descriptions of some of Manchester's in- 
teresting places to visit: 

Chetham’s Hospital is a fine medieval manor house that is now 
a school and library. 

The Granada Studios Tour takes visitors behind the scenes of 
a major television production company. 

Liverpool Road railway station dates from the late 1800's and 
was restored to its original condition in the 1980's. 

The Museum of Science and Industry is a large industrial 
museum built on the site of an old railway station. It has 14 
galleries featuring exhibits on subjects ranging from textiles 
to steam transport and space exploration. 

The Shambles is an area of narrow streets and old buildings 
dating from the 1300s. 


The Shambles inn makes a 
picturesque contrast to Man- 
chester's modern, rede- 
veloped city centre. 


tives, enterprise support, education, and training and 
other activities. 

The Greater Manchester Police is England's largest 
police force outside London. The crown court meets in 
Manchester. 


Economy 


Manufacturing Manchester is at the centre of a lead- 
ing manufacturing area. After a period of decline, it has 
become a major financial and retail centre. Many new 
industries have developed in recent decades but tradi- 
tional economic activities, such as cotton manufactur- 
ing, have declined. 


hester. 
There are many Chinese shops and restaurants in the city. 


Chinatown is an area in the centre of the city of Manc! 


Textile industries in the Manchester area get half of 
their raw materials from synthetic fibres such as nylon, 
rayon, and Terylene. The clothing trade, using locally- 

roduced textiles, is important in Manchester. Paper 
manufacturing is an established industry and Manches- 
ter also has a tobacco industry. 

Engineering industries have increased rapidly in re- 
cent years. Electrical engineering is strong at Trafford 
Park trading estate in Manchester. Products of the estate 
include cables, computers, and power station equip- 
ment. Manchester produces all kinds of rubber goods 
and the city also has a plastics industry. 

Manchester has a number of processing industries 
using imported foodstuffs. Near the docks are factories 
and mills producing flour, manufacturing maize prod- 
ucts, and packing tea. 

Commerce. Manchester is the UK's most important 
financial and commercial centre outside London. It has 
large offices of the Bank of England and all the major 
banks. It has many insurance, accountancy, and distribu- 
tion offices, and has a stock exchange. The city also has 
many offices of local and national government. 

Transport. Rail and bus services in Manchester are 
organized by Greater Manchester Passenger Transport 
Authority and Executive. Manchester has two mainline 
railway stations, Piccadilly and Victoria. Buses, some of 
them express buses, link the main towns in Greater 
Manchester, 

Manchester's modern tram system, known as 
Metrolink, opened in 1992. It was the first tram system 
tobe built in the UK for over 40 years. The trams run on 
Anetwork of tracks which include light rails embedded 
instreets and converted railway lines. Approximately 
30,000 passengers use the service each day. 

Motorways link Manchester with most parts of the 
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Metrolink trams, above, serve the city of Manchester. In the 
background is the G-Mex Exhibition Centre. 


UK. The M6 and M61 lead north into Lancashire. The 
M62 leads east into the industrial complex of West York- 
shire. The M6 leads south to Birmingham and the Mid- 
lands, and the M62 leads west to Liverpool and North 
Wales. 

Manchester Airport is at Ringway, south of the city. 
This international airport is the UK's third busiest after 
London Heathrow and Gatwick. Manchester Airport 
handles more than eight million passengers yearly. 
Manchester is linked to the Irish Sea by the Manchester 


Ship Canal. 


The British Aerospace air- 
craft assembly hall, /eft, at 
Hollinwood is one of many 
advanced technology facilities 
in Manchester. 
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Communications. Manchester is an important com- 
munications and publishing centre. It has the studios of 
Granada, an independent television company, and some 
British Broadcasting Corporation (BBC) television stu- 
dios. The city is the radio headquarters for BBC North- 
ern Region, for BBC local radio, and for the commercial 
Piccadilly Radio. Daily newspapers are published in 
Manchester. 


History 


The northern part of the Greater Manchester area has 
yielded remains of prehistoric people. For example, ar- 
chaeologists have found remains of people of the Mid- 
dle Stone Age on Holcombe Moor, near Bolton. 

The Romans built a fort, called Mamucium or 
Mancunium, at Manchester. From the fort, roads radi- 
ated to many towns, including Wigan, called Coccium in 
Roman times. Coccium had iron-smelting furnaces, 
which were uncovered by archaeologists in 1972. The 
Angles made the area part of their Kingdom of Mercia. 
Later it was part of Danelaw, and then of Wessex. After 
the Norman Conquest, markets grew up at Manchester. 

After the Reformation Manchester became a centre of 
Puritanism, while the neighbouring rural areas re- 
mained Roman Catholic. During the Civil War in the 
mid-1600's, Manchester was a Parliamentarian strong- 
hold but Wigan supported the Royalists. 
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Local people produced cloth from medieval times on- 
ward. During the 1600's, Manchester produced linen. At 
this time, new industries began to emerge in the Man- 
chester area. Cotton production and coal mining were 
growing in importance. 

During the 1700s and early 1800's, turnpike roads 
were built between all the major towns (see Turnpike), 
Thus, the travelling time from Manchester to London 
was cut from 44 days in 1772 to 14 days in 1824. During 
the same period, canals developed in the area. The 
Manchester to Liverpool railway opened in 1830. 

In 1819, St. Peter's Field in Manchester was the scene 
of the Peterloo Massacre. The massacre occurred when 
troops sent to arrest one of the speakers at a political 
demonstration killed 11 people and injured hundreds, 

This tradition of radical dissent continued in the 
1900's with campaigns, such as the Manchester Anti- 
Corn Law Association, formed in 1838. The association 
campaigned for free trade and for the repeal of the com 
laws, which eventually happened in 1846. The Chartist 
movement also found much support in Manchester. It 
campaigned for political rights for working people and 
organized meetings on Kensal Moor. The Chartist move- 
ment appealed to workers from the spinning towns 
around Manchester. After 1842, the movement went into 
decline, as did Manchester's importance as an area of 
radicalism. 


The Bridgewater Canal 
provides pleasant views for 
boating enthusiasts. The ca 
nals played a large part in the 
economic development of | 
Manchester, and now provide 
good recreation facilities. 


The cotton industry in the Manchester area expanded 
rapidly as inventors developed improved machines. By 
1827, Manchester and the neighbouring town of Stock- 

ort had half of the UK's looms. During the American 
Civil War, in the 1860's, there was a great shortage of 
raw cotton. Many workers lost their jobs, and there was 
great local hardship. Soon afterward, chemical, electri- 
cal engineering, rubber, and other industries devel- 
oped. Many workers moved to the area. The Manches- 
ter Ship Canal opened in 1894 and made Manchester an 
inland port. 

The production of cotton textiles in the Manchester 
area declined steadily during the first half of the 1900s. 
However, the development of other businesses in and 
around the city made the Manchester area economically 
important. Between 1801 and 1931, Manchester's popu- 
lation increased from 79,000 to 780,000. 

In the years following World War II (1939-1945), the 
appearance of Manchester changed. Areas flattened by 
bombing were redeveloped and slums were cleared, 
with high-rise office-blocks and other buildings taking 
their place. The cotton trade continued to decline, and 
mining has now disappeared from the area. But new in- 
dustries were founded and the city remains a leading in- 
dustrial, financial, and commercial centre. 

Related articles in World Book include: 


Canal Industrial Revolution 
Cooperative Peterloo 
Crompton, Samuel Puritans 


Hallé, Sir Charles Reformation 


Manchester, Greater, was a metropolitan county in 
northwestern England. The county existed from 1974 to 
1986. Greater Manchester included the city of Manches- 
ter and a number of other important cities and towns, 
Such as Bolton, Bury, Oldham, Rochdale, Sale, Salford, 
Stockport, and Wigan. Previously, most of the area had 
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been in the county of Lancashire. 

In 1986, a Conservative government abolished the 
Greater Manchester County Council. Local government 
powers were distributed to the ten metropolitan dis- 
tricts within the area. Since 1986, the term Greater Man- 
chester has been used to describe the geographical 
area covering what was formerly the metropolitan 
county of Greater Manchester. 

The geographical area of Greater Manchester was 
bounded by Lancashire to the north, by West Yorkshire 
and Derbyshire to the east, by Cheshire to the south, 
and by Merseyside to the west. The county had maxi- 
mum dimensions of about 50 kilometres from east to 
west and about 40 kilometres north to south. 

The northern and eastern parts of Greater Manches- 
ter are hilly, In the north, the Rossendale Fells are hills 
that rise to a maximum height of about 450 metres. The 
Pennines lie in the east of the county. Gritstone lies 
under both ranges of hills and coal-bearing rocks lie 
along the edge of each range. In the west, a low ridge 
about 200 metres high continues the area of hilly land to 
beyond Wigan. 

Lowlands lie in the remainder of Greater Manchester, 
the western and southern areas. The marshy land in the 
west, near Irlam, has been drained for farming and 
housing. The land is flat to the west of Manchester, but 
some hillocks and low hills rise to the northeast. 

The main river in Greater Manchester is the Mersey. 
It runs from the Pennines into the Irish Sea. 


Related articles in World Book include: 


Bolton Salford 
Bury Stockport 
Manchester Tameside 
Oldham Trafford 
Pennine Hills Wigan 
Rochdale 


Old mill buildings at Moss- 
ley in the Greater Manchester 
area overlook a recreation 
area that naude pene facili- 
ties, footpaths, and the Hud- 
dersfield Narrow canal. 
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Manchester terrier is a breed of dog that originated 
in Manchester, England, during the 1800's. Dog breed- 
ers produced the Manchester terrier to compete in rat- 
killing matches, In these matches, people bet on how 
many rats a dog could kill in a given period of time. By 
mating the black-and-tan terrier, an excellent ratcatcher, 
with the swift whippet, the breeders hoped to produce 
a superior ratter. Today, Manchesters are popular house 
pets. They are extremely loyal to their owners and make 
excellent watchdogs. 

Manchester terriers have a smooth, black coat. They 
are jet black and rich mahogany tan. They have a small 
tan spot above each cheek and above each eye and a V- 
shaped tan mark on the throat. They have a distinct black 
mark, called a thumbmark, immediately above the feet. 
The dog's ears are set high on its long, narrow head. It 
has an arched back and a short tail, tapering to a point. 

The Manchester terrier stands 38 to 41 centimetres 
high at the shoulder and weighs 2.5 to 5.5 kilograms. 
Manchester terriers have a devoted temperament and 
are alert and sporting. There is only one breed, but the 
English toy terrier, which stands 25 to 30 centimetres 
high at the shoulder, is also known as the toy Manches- 
ter terrier. 

See also Dog (picture: Terriers); English toy terrier. 
Manchineel is a tree that grows on beaches in Florida 
and in many parts of tropical America and the West In- 
dies. It stands from 3 to 15 metres high. It has smooth, 
pale brown bark, and long, drooping branches. The 
egg-shaped leaves are about 10 centimetres long and 
have jagged edges. The tree has small purple flowers. 
Its fruit resembles a crab apple. 

The milky sap and yellowish-green fruits of the man- 
chineel are extremely poisonous. Even dew or rain that 
drips from the leaves can cause blisters on the skin. Sap 
or smoke from burning wood that comes into contact 
with the eye can cause temporary blindness. 

Scientific classification. Manchineel is in the spurge family, 
Euphorbiaceae. It is Hippomane mancinella. 

Manchuria is a region in northeastern China known 
for its rich natural resources, especially coal and iron. 
Much of China's heavy industry centres around the 
Manchurian cities of Changchun, Harbin, and Shenyang. 
The region also has fertile soil and produces much of 
China's food. In China today, Manchuria is simply called 
the Northeast. 

Manchuria consists of the Chinese provinces of 
Heilongjiang, Jilin, and Liaoning; and the northeastern 
part of Inner Mongolia, a self-governing region of 
China. Manchuria covers 1,230,000 square kilometres. 

People. Manchuria has a population of about 90 mil- 
lion. About 90 per cent of the people are descendants of 
Chinese who migrated to Manchuria around 1900. Man- 
chus, the original people of Manchuria, make up about 
5 per cent of the region's population. Smaller population 
groups include Koreans and Mongols. Large numbers 
of these minority peoples have been absorbed into Chi- 
nese society through intermarriage and co-education. 
Today, almost all the people of Manchuria speak North- 
ern Chinese (Mandarin), the official language of China. 

They follow Chinese customs and live like the people in 
other parts of China. 

Land and climate. A broad central plain makes up 
most of Manchuria. Forested mountains border the 


plain on the east, north, and west. In the south, the Liao- 
dong Peninsula extends into the Yellow Sea. The Amur 
and Ussuri rivers separate Manchuria from Russia on 
the northeast. Korea lies across the Yalu River to the 
southeast. Manchuria has long, cold winters and short, 
hot summers. 

Economy. Manchuria has rich deposits of coal and 
iron, both of which are used in making steel. Its facto- 
ries make such steel products as machinery, railway 
equipment, tools, and trucks. They also produce ce- 
ment, chemicals, electrical equipment, and paper. 
Grains, especially sorghums and soybeans, make up 
much of Manchuria‘s agricultural production. The re- 
gion’s farmers also grow cotton, sugar beet, and to- 
bacco. Manchuria has reclaimed large areas of waste- 
land for farming by using irrigation and other methods. 
Liida, one of China's busiest ports, lies in the southern 
part of Manchuria. 

History. In early times, Manchu warriors on horse- 
back frequently invaded and conquered parts of China. 
The Manchus conquered northern China in 1644, and 
gradually extended their control to the whole country. 
The Manchus ruled until 1912. Chinese rulers since 1912 
have looked upon Manchuria as part of China. 

Russia expanded across Asia during the 1800's and 
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This map shows the northeastern 
part of China, called Manchuria. 
Manchuria is important for its 
heavy industry. 
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seized land from China. In 1860, Russia and China 

signed an agreement giving Russia all the territory north 
of the Amur River and east of the Ussuri River. In 1896, 
China agreed to permit Russia to build the Chinese East- 
em Railway across Manchuria to the Russian port of 
Vladivostok. Two years later, Russia leased land on the 
liaodong Peninsula and built a naval base at Lüshun 

(Port Arthur) and a port at Liida. 

In the Russo-Japanese War (1904-1905), Japan de- 
feated Russia and took control of the Liaodong Penin- 
sula. In 1931, the Japanese conquered the rest of Man- 
churia. They made the region a puppet state called 
Manchukuo. During World War Il (1939-1945), Manchu- 
ria was an important industrial base for Japan. 

During the last days of World War II, the Soviet Union 
declared war on Japan and occupied Manchuria. (The 
Soviet Union had been formed in 1922 under Russia's 
leadership and it existed until 1991.) Before returning 
Manchuria to China in 1946, the Soviet Union helped the 
Chinese Communists seize power there. The Chinese 
one subsequently conquered all of China in 

During the 1960's, China claimed some Soviet terri- 
tory beyond Manchuria. In 1969, China and the Soviet 
Union clashed over control of an island in the Ussuri 
River. The fighting stopped after the two countries 
agreed to discuss their differences. But the border 
claims had not been settled when the Soviet Union 
broke up in 1991. Russia and China planned to negotiate 
to settle the claims. 

Related articles in World Book include: 


on Lüshun Shenyang 
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sem Manchuria (History); China (History). 
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lower RIS is a court order that requires a person, 
Poration to government official, or an officer of a cor- 
© a public duty. On many occasions, a pub- 
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lic official may be required to perform an act, such as to 
make a commission or sign a paper. If the official ref- 
uses to do the act, a writ of mandamus may be sought, 
and a court may order the official to do the act. 

Mandamus can be obtained only where the law says 
the official must do the act, but not where the law says 
the official may decide whether to do it or not. In such a 
case, a court will not compel the official to decide in fa- 
vour of the person seeking the writ of mandamus. But 
the court may compel the official to decide one way or 
the other. A court may not issue a writ of mandamus if it 
believes that some other remedy is available. 

See also Injunction; Writ. 

Mandarin. English-speaking people used the name 
mandarin for any high military or civil official of the Chi- 
nese Empire. The Chinese term is guan, which means a 
public official. The dialect of North China, the language 
these officials spoke, is called Northern Chinese or Man- 
darin. The Chinese call the dialect putonghua, meaning 
common language. Today it is China's official language. 
See Chinese language. 

A Chinese became a mandarin by taking promotional 
examinations. He showed his rank by the colour of the 
buttons on his cap. Governors and generals had red 
coral buttons. Lieutenant governors and judges wore 
blue ones. Lower officers had other colours. 

Each mandarin had an official robe. The military man’s 
robe had beasts embroidered on it. The civil official had 
decorative birds on his robe. Judges wore plainer robes. 

To ensure the honesty of a mandarin, he was never 
assigned to the province from which he came. He could 
neither marry nor acquire property in the province to 
which he was sent. And he could not serve over three 
years in one province. 

Mandarin is a citrus fruit that has a sweet, juicy pulp 
and seeds with green cotyledons (seed leaves). Most va- 
rieties have an orange-coloured rind that separates eas- 
ily from the edible interior. Mandarins and mandarin hy- 
brids form a large group of citrus fruits. Satsumas, 
tangerines, and clementines are all varieties of manda- 
rin. Hybrids include the tangelo, a cross with a grape- 
fruit, and the tangor, a cross with an orange. 

Mandarins originated in Southeast Asia. They are 
now grown in Brazil, China, Italy, Japan, Spain, the 
United States, and other countries. 

Scientific classification. The mandarin belongs to the rue 
family, Rutaceae. It is Citrus reticulata. 

See also Citrus; Tangelo; Tangerine; Tangor. 
Mandated territory. After World War! (1914-1918), 
certain colonies and territories were taken from the de- 
feated nations and placed under the administration of 
one or more of the victorious nations. These regions 
were called mandated territories. The League of Nations 
supervised the governing countries in their administra- 
tion of these territories. The League expected the gov- 
erning countries to improve conditions for the people 
in the mandated territories, and to prepare the people 
for self-government. 

The mandated territories included areas once con- 
trolled by Germany and the Ottoman Empire. The United 
Kingdom received mandates for Mesopotamia (later re- 
named Iraq); Tanganyika (now part of Tanzania); and Pal- 
estine. Palestine was later divided into Palestine and 
Transjordan (later renamed Jordan). France received 
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Syria, which was later divided into Syria and Lebanon. 
Both the UK and France were given parts of the Came- 
roons and Togoland. Belgium received Ruanda-Urundi. 
Japan was given German islands in the North Pacific 
Ocean. Australia received German islands in the South 
Pacific, including the northeastern section of New 
Guinea and Nauru. New Zealand received Western 
Samoa, and the Union of South Africa (now South Africa) 
got German Southwest Africa (now called Namibia). 

The mandate system came to an end in 1947. By that 
time, several of the mandated territories, including Iraq, 
Syria, Lebanon, and Jordan, had become independent 
countries, The remaining mandated territories, with the 
exception of Namibia, were placed under the stronger 
United Nations trusteeship system. The same countries 
continued to administer the territories, but they were 
under the control of the UN Trusteeship Council and 
General Assembly (see Trust territory). Namibia became 
independent in March 1990. 

Mandela, Nelson (1918- _), became president of 
South Africa in 1994. The country's first black president, 
he was elected by the country's National Assembly. The 
Assembly had been chosen in South Africa's first elec- 
tions in which the country's blacks were allowed to vote. 
Blacks won a majority of the Assembly seats, and the As- 
sembly selected Mandela as president. 

Since 1991, Mandela had served as president of the 
African National Congress (ANC), a largely black group 
that opposed the South African government's policy of 
apartheid (ethnic segregation), He had long been a 
leader of black protests against apartheid (see Apart- 
heid). 

Mandela and the then president of South Africa F. W. 
de Klerk won the 1993 Nobel Peace Prize. They were 
honoured for their work to end apartheid and bring 
about majority rule in South Africa. 

Early life. Nelson Rolihlahla Mandela was born in 
Umtata, in the Transkei territory of South Africa. His fa- 
ther was a chief of the Xhosa-speaking Tembu tribe. 
Mandela gave up his right to succeed his father. He 
studied law and received a law degree from the Univer- 


President Mandela, /eft, at his inauguration in Pretoria, re- 
ceives congratulations from outgoing president F. W. de Klerk. 


sity of South Africa in 1942. That year, he and Oliver 
Tambo opened the first black law partnership in South 
Africa. 

Imprisonment. Mandela joined the ANC in 1944 and 
helped form the organization's Youth League. In 1948, 
the South African government launched its policy of 
apartheid. The ANC called for equality for all ethnic 
groups and began open resistance to the government. 
In 1956, the government charged Mandela with treason 
and other serious crimes, but he was found not guilty in 
1961. The government had outlawed the ANC in 1960, 
but Mandela renewed the protests against apartheid 
and went into hiding. He was arrested in 1962, convicted 
of sabotage and conspiracy, and sentenced to life in 
prison. 

While Mandela was in prison, he became a symbol of 
black struggle for ethnic justice. Growing antiapartheid 
forces in South Africa argued that he should be freed. 
His wife, Winnie Mandela, was a leading campaigner 
for his release at that time (see Mandela, Winnie). 
Shortly before Mandela's release in 1990, the govern- 
ment recognized the ANC as a political organization. 

End of white rule. After leaving prison, Mandela 
agreed to suspend an armed struggle the ANC had been 
waging against the South African government. Over the 
objections of more radical ANC members, he urged 
conciliation with South African President de Klerk and 
other government leaders. 

In 1990 and 1991, the government repealed the laws 
that formed the legal basis of apartheid. But Mandela 
also negotiated an end to other forms of ethnic injustice 
including laws that denied blacks the right to vote in na 
tional and provincial elections. The first truly open na- 
tional elections in which all South Africa's peoples could 
vote were held in April 1994, and Mandela became 
president. 

See also African National Congress; South Africa. 
Mandela, Winnie (1936?-_), was deputy minister 
of arts, culture, science, and technology in South Afri- 
ca's transitional government from 1994 to 1995, when 
she resigned after publicly criticizing the government. 
She is also the estranged wife of South Africa's Presi- 
dent Nelson Mandela (see Mandela, Nelson). 

From 1960 to 1990, she became known for her opp 
sition to the white-minority government that ruled Sout 
Africa until 1994. This activity took place during the im- 
prisonment of her husband. In the late 1980's, Mandela 
was linked to a group that kidnapped four young men 
and murdered one of them. She was convicted of kid- 
napping and fined. In 1992, Nelson announced he and 
his wife had agreed to separate. She remained popular 
with many South Africans. 

Winifred Nomzamo Mandela was born in Bizana, 
near Port Edward. She married Nelson in 1958. 
Mandible, or lower jawbone, is shaped like a horse- 
shoe. A person can feel the entire bone from chin to H 
temple. The corpus (body) of the mandible runs from a 
chin to the angle, at which point it turns upward to for 
the ramus. The ramus makes a joint at the temple. This 
joint allows the mouth to open and close. In adults, the 
corpus has eight teeth on each side. The chewing mus 
cles attach to the ramus and the back of the corpus: 
Most tongue muscles attach to the corpus. 

See also Head (picture). 


Mandingo is the name of a group of west African peo- 

le. The Mandingo are descendants of the founders of 
the powerful Mali Empire. Most of the 14 million Man- 
dingo live in Mali, but many live in Gambia, Guinea- 
Bissau, the Ivory Coast, and Senegal. The Malinke are 
the most important Mandingo group. 

The Mandingo speak a language that belongs to the 
Mande language group. This group has many dialects 
(local forms of speech). Mandingo who speak different 
dialects may not be able to understand one another. 

During the 1200's, Mande-speaking people lived in in- 
dependent states in Africa. The largest and most famous 
Mandingo state, the Mali Empire, flourished from about 
1240 to 1500. Its leaders converted to Islam, the religion 
of the Muslims, but few of the Mandingo people be- 
came Muslims. Today, many Mandingo still practise tra- 
ditional African religions. Most of the rural people are 
farmers or cattle herders, though many city dwellers are 
traders or artists. 

Mandolin is a stringed musical instrument. It has a 
narrow fretted (ridged) neck attached to a pear-shaped 
body that resembles the body of a lute. Most mandolins 
have four pairs of strings. Others have five pairs. The 
strings run from the top of the neck to a low bridge near 
the bottom of the body. The player strums the strings 
with a plectrum (pick) held between the thumb and 

index finger of the right hand. With the fingers of the left 
hand, the player presses down on the strings along the 
neck to vary the pitch. In the 1700's, the mandolin gained 
some use in classical music. Today, it is chiefly played in 
popular music. 

Mandrake is the name of two similar plants that be- 
long to the nightshade family. Mandrakes grow wild in 
Asia and southern Europe. The stem of a mandrake can- 
ist be seen, and the leaves of the plant seem to grow 
rom the roots. Most mandrakes have one large, thick 
ae. that tapers to a point. The white, bluish, or purple 
ha of a mandrake grow on slender stalks among 

e leaves, 


People have had superstitious beliefs about the man- 


Amand 
Toots hake has a large, thick root. Some people believe these 
magical and medicinal properties. 
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drake since early times. The plant contains scopolamine 
and hyoscyamine, two chemical compounds that may be 
used as medicines or poisons. Ancient peoples of the 
Near East and Europe used the root of the plant as a nar- 
cotic and anaesthetic. Some people thought mandrakes 
were magical plants and used them in so-called /ove po- 
tions. Mandrakes are mentioned in the Bible and in the 
Ebers Papyrus, an Egyptian medical text which dates 
from about 1550 B.C. or earlier. The Egyptians probably 
used the plant to prepare sedatives and pain-relieving 
drugs. Today, some peasants in Europe may still use the 
plant's root in drinks believed to have magical effects. 


Scientific classification. Mandrakes belong to the night- 
shade family, Solanaceae. They make up the genus Mandragora. 
The two species of mandrakes are M. autumnalis and M. offici- 
narum. 


Mandrill is a large, colourful monkey that lives in the 
forests of Cameroon and other parts of western Africa. It 
resembles a baboon, having long arms, small piglike 
eyes, large canine teeth, and a muzzle similar to that of a 


The male mandrill has vivid colouring that helps make it one 
of the most unusual looking monkeys. The colours become even 
more brilliant when this west African monkey is excited. 


dog. The male mandrill is strikingly coloured. Its cheeks 
are blue, its long flat nose is red, and its rump is red and 
blue. Like most other monkeys, mandrills live in groups. 
They usually move about on the ground, roaming 
through the forests eating fruit and other vegetation, 
and perhaps insects. 

Scientific classification. The mandrill belongs to the Old 
World monkey family, Cercopithecidae. It is Mandrillus sphinx. 
Maned wolf is the name of a large, wolflike animal of 
South America. It has yellowish-red fur and a dark mane 
over its neck and shoulders. The fur on its lower legs 
and muzzle is also dark. The wolf can grow up to 1.5 me- 
tres long and has very long legs. The legs give it the 
height to see over tall grass. The maned wolf stands at 
about 75 centimetres high at the shoulder. ; 

Maned wolves live in grassland and swampy areas in 
central and eastern Brazil, Bolivia, most of Paraguay, and 
northern Argentina. The maned wolf is a solitary animal. 
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It usually hunts at night, feeding on birds, small animals, 
insects, and fruit. 

Scientific classification. The maned wolf belongs to the 
dog family, Canidae. It is Chrysocyon brachyurus. 

Manet, Edouard (1832-1883), was a French painter 
who helped break tradition by using his subject matter 
primarily for visual effect, rather than for telling a story. 
Since Manet's time, painting has been dominated by this 
concern with the importance of the picture itself, rather 
than with the picture's storytelling function. 

Manet is often identified with the impressionist style 
of painting, and he and the impressionist artists influ- 
enced each other. However, Manet refused to exhibit 
his works at impressionist shows. The public consid- 
ered impressionism revolutionary and treated it hos- 
tilely. Manet preferred to seek popular success by ex- 
iting in conservative shows sponsored by the 
government. 

Manet was born in Paris. From 1850 to 1856, he stud- 
ied with the skilful but traditional artist Thomas Couture. 
Couture taught Manet to love technique for its own 
sake. From Couture, Manet learned how to use outline 
expressively, how to obtain a lively effect with broken 
brushstrokes, and how to achieve strong lighting with a 
minimum of tones. Manet wanted to use this technical 
knowledge to portray modern life in a spontaneous way. 
But Couture and other conservative French painters pre- 
ferred sentimental storytelling. 

In 1863, Manet shocked the people of Paris with his 
painting Luncheon on the Grass. This picture shows a fe- 
male nude ata picnic with two men who are wearing 
modern clothing. Many people felt that the painting was 
indecent. Luncheon on the Grass is reproduced in the 
World Book article on Painting. In 1865, Manet's Olym- 
pia, a painting of a female nude, created an even greater 
scandal. The public objected to the nude’s bold pose 
and to the picture's severe lighting contrasts and flat sil- 
houetted forms. 


During the 1860's, Manet also painted scenes from 
modern history, though Biblical and ancient historical 
scenes were popular at the time. One painting shows 
the execution of Emperor Maximilian of Mexico in 1867, 
Another of Manet's modern historical scenes, Combat of 
the Kearsarge and the Alabama (about 1865), shows a 
naval battle of the American Civil War. 

Manet’s last great painting was Bar at the Folies 
Bergère (1882). This work is remarkable for its dazzling 
colour and rich textures. 

See also Impressionism. 

Manganese is a chemical element with the symbol 
Mn. It is a brittle, silver-grey metal. It has many industrial 
uses and is especially important in the production of 
steel. Manganese has an atomic weight of 54.938, and its 
atomic number is 25. See Element, Chemical (Periodic 
table of the elements). 

Manganese is a plentiful element that is found 
throughout much of the earth's crust. However, the 
metal occurs only in combination with other chemical 
elements. Minerals that contain large amounts of man- 
ganese include braunite, hausmannite, manganite, psi- 
lomelane, and pyrolusite. Manganese was first isolated 
as a pure metal in 1774 by Johan Gottlieb Gahn, a Swed- 
ish chemist. 

All plants and animals require small amounts of man- 
ganese. In plants, a lack of manganese affects the pro- 
duction of chlorophyll and causes leaves to turn yellow. 
In human beings and other animals, a manganese defi- 
ciency disrupts growth and results in various disorders 
of the bones and the central nervous system. A diet that 
includes beets, blueberries, whole wheat, or wheat bran 
provides adequate amounts of manganese. 

Uses. Most manganese is used in the form of alloys 
and compounds. Ferromanganese, an iron alloy that 
contains about 80 per cent manganese, is used in pro- 
ducing steel. Manganese removes oxygen and sulphur 
from steel and so strengthens the metal. Bubbles of oxy- 


Edouard Manet completed 
Bar at the Folies Bergère, e! 
in 1882. The painting shows 
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trait of Manet, above, WaS 
painted by his friend Henri 
Fantin-Latour in 1867. 


gen weaken steel, and sulphur causes steel to break 
during the forging process, in which the metal is heated 
and shaped. Other iron alloys that have a high manga- 
nese content and are important in manufacturing steel 
include silicomanganese and spiegeleisen. 

Asteel alloy called manganese steel contains up to 14 
per cent manganese. It is extremely durable and is used 
in making heavy-duty machinery and safes. In addition, 
the electronics industry uses manganese steel in certain 
electromagnets. These devices are utilized in radar 
transmitters, radios, and computer storage units called 
magnetic core memories. 

Manganese is also used in stainless steel and in vari- 
ous alloys of aluminium, copper, and magnesium, Man- 
ganese makes these alloys harder and more resistant to 
rust. 

The most widely used compound of manganese is 
manganese dioxide (MnO,), which is important in manu- 
facturing dry cell batteries and many dyes. Manufactur- 
ers of paints and varnish driers use large quantities of 
manganese sulphate (MnSO,) in their production proc- 
ess. Manganese sulphate is also a key ingredient in cer- 
tain kinds of fertilizers. 

Another manganese compound, potassium perman- 
ganate (KMnO), is a disinfectant and deodorizer. It is 
frequently used in water purification. Such compounds 
as manganous nitrate (Mn(NO,),) and manganous oxide 
(MnO) serve as catalysts in the production of various 
petrochemicals, plastics, and synthetic fibres. Catalysts 
are substances that accelerate chemical reactions. 

relenerties. Manganese is hard enough to scratch 
ois and so brittle that it cannot be used alone as a 
des material. It combines with many other ele- 

i ag boron, carbon, phosphorus, silicon, 
eae anganese melts at 1244 + 3° Cand boils 
ice can exist in four different forms. These 
oii e! allotropes, have different chemical and 
lise o aies, For example, the allotrope alpha 
ah EN is brittle and has a density of 7.44 grams per 
e pe at 20° C. Another allotrope, gamma 
ko €, is flexible and has a density of 7.18 grams 

Min centimetre at 20° C. 

MEE ponse corrodes slowly in cold water and rapidly 

andit rusts i e metal tarnishes when exposed to air, 

aiina moist air. When placed in dilute inorganic 

and hydro k nese dissolves and forms manganese salts 
ie aie eet At high temperatures, manganese 

carbon mon p! ed in nitrogen, and it reacts with both 

Tea Re le and carbon dioxide. 

Pona ost manganese occurs in iron ores. À 

res that rae tenp makes an ore more valuable. 

calle angan a rom 5 to 10 per cent manganese are 

Mente k ferous ores. Those that have from 10 to 
nese ores, and AEn aare called ferruginous manga- 
nese are called ose with 35 per cent or more manga- 

efore its b manganese ores. 
leading R reakup, the Soviet Union was the world’s 
lowe y So ucer of high-grade manganese ore, fol- 
Kika on Africa, China, and Gabon. 
the form ore oor has large deposits of manganese in 
high round masses called nodules. However, the 


Cost of mini 
commerci mining these deposits has limited their 
cial development. 


high 
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Leading manganese-mining countries 


India 


1,334,000 metric tons 


Source: U.S. Bureau of Mines. 


Manganese ores are purified by several methods. In 
one method, manganese ore is placed in an electric fur- 
nace with aluminium and silicon and undergoes reduc- 
tion (see Reduction). Another method of purifying man- 
ganese involves the electrolysis of sulphate solutions of 
manganese. This method is the most economical and 
produces the purest manganese. Manganese ores are 
converted to manganese oxides by heating. The oxides 
are mixed with sulphuric acid to form manganous sul- 
phate. This solution is purified and subjected to electrol- 
ysis. 

See also Trace elements. 

Mange is a skin disease that affects dogs, horses, 
sheep, and cattle. Mange usually attacks dirty, neglected 
animals that live in groups or herds, or in crowded con- 
ditions. 

Mange is caused by tiny mites that burrow into the 
skin and live there. Different kinds, or species, of mites 
attack different kinds of animals. They produce sore- 
ness, swelling, and itching. Tiny pimples and sores form 
on the skin, and the hair or wool falls out in patches. The 
sores and breaks in the skin become worse as a result of 
the animal's continuous scratching. 

Mange can be treated by dipping or hand rubbing 
the skin with sulphur, lime, and arsenic mixtures. In 
most cases, a veterinary surgeon should be consulted. 
Mange can be prevented by general cleanliness and by 
washing and brushing the animal. 

See also Mite. 

Mangelwurzel is a variety of beet closely related to 
sugar beet and beetroot. It is sometimes called mangold 
or field beet. It is widely grown in Europe and Canada. 

Mangelwurzels have large, swollen, yellowish roots 
which are used as cattle food. They were not widely 
grown until the early 1800s. They replaced turnips as a 
winter cattle food. Mangelwurzels are very resistant to 
drought. 

Scientific classification. The mangelwurzel belongs to the 
sugar beet family, Chenopodiaceae. It is Beta vulgaris var. ma- 
crorhiza. 

Mango is a fruit that grows in tropical regions through- 
out the world. It serves as the main food of many people 
in tropical countries and is often called the king of tropi- 
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Mangoes are delicious tropical fruit. They grow from clusters 
of tiny pink flowers on the evergreen mango tree. 


cal fruit, Mangoes are eaten fresh or are used in making 
desserts, preserves, and some other foods. The fruit is 
an excellent source of vitamins A and C. Ground-up 
mango seeds are also used for flour. 

Most mangoes are kidney-shaped, oval, or round. 
They vary from about 5 to 25 centimetres in length and 
from 60 grams to 2.5 kilograms in weight. Mangoes have 
a smooth, leathery skin that surrounds a juicy, yellow or 
orange pulp and a hard inner stone. The skin may be 
green, purple, or various shades of orange, red, or yel- 
low. Many mangoes have tough fibres in their pulp, and 
some of the fruit have an unpleasant turpentinelike 
odour. However, mangoes grown commercially have a 
soft, fibreless pulp and a sweet, spicy taste and odour. 

The mango tree is an evergreen that grows about 20 
metres tall. It has long, slender leaves and small, 
pinkish-white flowers. The fruit develops from the ova- 
ries of the blossoms and ripens about five months after 
the flowers bloom. 

Mangoes were first cultivated about 4,000 years ago 
in India and the Malay Archipelago. During the 1700's 
and 1800's, European explorers took mangoes from 
India to other tropical countries. Today, they are grown 
commercially in such countries as Brazil, India, Mexico, 
the Philippines, and the United States. 

Scientific classification. The mango belongs to the cashew 
family, Anacardiaceae. It is Mangifera indica. 

Mangosteen is a Malaysian tree with edible fruit. It 
grows very slowly. The mangosteen can reach a height 
of 15 metres. It has pinkish flowers and thick leathery 
leaves which are about 20 centimetres long. 

The fruit is about the same size and shape as a tan- 
gerine. A hard reddish-purple rind surrounds juicy, 
white flesh that separates into several sections. The rind 
contains chemicals which make body tissues contract. It 
can be used to stop the flow of blood from wounds. 

Mangosteens are native to Malaysia but grow in 
other tropical countries and in greenhouses in cooler 
countries. Seeds must be planted within a few days of 


being taken from the fruit or they will not germinate. 

All the flowers on mangosteen trees are female and 
seeds are produced without the flowers being polli- 
nated. The scientific name for producing seeds like this 
is parthenogenesis. 

Scientific classification. The mangosteen belongs to the 
garcinia family, Clusiaceae or Guttiferae. It is Garcinia mango- 
stana. 


Leaves 


Up to 


om Bark 


The mangosteen is a tree from Southeast Asia that produces 
edible, juicy fruit with a thick, reddish-purple rind. 


Mangrove is a tree that grows along tropical coasts in 
salty ocean water. There are about 40 species (kinds) of 
mangroves. As they grow, many of them send down 
roots from their branches. Eventually, a network of many 
stiltlike roots supports its leafy crown above the water. 
Mangroves form the main vegetation along long 
stretches of tropical coasts. They usually grow in places 
by quiet ocean water. Large mangrove thickets, or for- 
ests on stilts, often grow in shallow waters along bays, 
lagoons, and river mouths. The thousands of stiltlike 
roots catch si/t (mud deposits) which piles up in the 
water. At the mouths of streams, the roots slow down 
the current and help settle the silt. Thus, mangroves may 


hor the trees 
particles ol 


Mangroves have long, spreading roots that anc 
in tropical coastal waters. The roots catch and hold 
dirt and sand, which helps build up shorelines. 


aidin building up dry land. The roots also form a breed- 
ing place for many fish and other marine life. 

Mangrove seeds often germinate while the fruit is on 
the tree. A seed sends down a root up to 30 centimetres 
Jong, When the fruit falls, the heavy root holds it upright 
asitfloats on the water. The root tip eventually strikes 
mud and a new tree begins to grow. 

Scientific classification. The mangrove belongs to the man- 
grove family, Rhizophoraceae. 

See also Mangrove forest. 

Mangrove forest or mangrove swamp is an area 
witha dense growth of mangrove trees sometimes sev- 
eral kilometres wide. These forests fringe more than half 
ofall tropical shores. In some places, the trees are no 
bigger than bushes. In others they grow between 30 and 
40 metres high. They often grow in shallow water or 

mud, Mangrove forests protect coastal areas from the 
full force of storm waves. They also act as a filter by trap- 
ping pollutants washed down from the land. 

Mangrove forests provide food and shelter for an in- 
teresting range of animals. These include fiddler crabs, 
mudskippers, herons and kingfishers, mangrove snakes, 
and monkeys, The mangroves of India and Bangladesh 
provide shelter for the rare Bengal tiger. 

Mangrove wood is used by people for building and 
fuel, Mangrove leaves are used as thatch and the bark is 
Used to tan leather (which it dyes bright red). Cellulose 
from mangrove wood is used to make rayon, a synthetic 
material. The wood is also used to make paper. 

Mangrove forests are important to fishermen. They 
area breeding place for many fish. Food from the for- 
ests is also washed down by the river to fish and 
simps living offshore. Man made ponds in the forests 

'e used to rear fish, shrimps, and shellfish such as oys- 
ters, Other fish reared in the pond include milkfish, 
raeed and mullet. In Indonesia, milkfish have been 
A in mangroves since the 1400s. The ponds are 

1 el in the Philippines and Taiwan. 
aii forests are being cut down for their wood, 
They ng room for buildings and crops such as rice. 
a the ie being damaged by pollution, especially 
Gitte e of Sabah in Borneo has lost about 40 per 
industry, 1 mangroves, mainly to the Japanese woodchip 

h 4 In southern Queensland, Australia, large areas 

ale hed have been destroyed to build houses and 

Beinn Africa, mangroves have been cleared for 
R its cn: In Puerto Rico, the refuse from mining 
S has smothered large areas of mangroves. 
lishing Island is the commercial, financial, pub- 
ole ect centre of New York City. Millions of 
cha mute there every day to work in offices, fac- 
28, A and theatres. Manhattan has a population 
ing 31 se k and an area of 62 square kilometres, includ- 
forms thi ss kilometres of inland water. The island 
size of N orough (district) of Manhattan, the smallest 
is U York City's five boroughs. The East River 
South, the apa with Upper New York Bay on the 
erand Son son River on the west, and the Harlem 
mes, and t yten Duyvil Creek on the north. Bridges, 
oroughs tunnels connect the island with the other 
ale with New Jersey. 
ae has many famous landmarks and 
natown oe They include Broadway, Central Park, 
, the Empire State Building, Greenwich Vil- 
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lage, Rockefeller Center, Times Square, the United Na- 
tions headquarters, Wall Street, the World Trade Cen- 
ter, and many churches, colleges, museums, skyscrap- 
ers, and theatres. Most of New York City’s municipal 
buildings stand on Manhattan Island. 

Peter Minuit, governor (or director general) of the 
colony of New Netherland, bought the island in 1626 
from Indians in the area. Minuit paid for the island with 
beads, cloth, and trinkets worth 24 U.S. dollars. 

See also Minuit, Peter; New York City (Manhattan). 
Manhattan Project was created by the United States 
government in 1942 to produce the first atomic bomb. 
The official agency that produced the bomb was the 
Corps of Engineers’ Manhattan Engineer District, com- 
manded by Major (later Lieutenant) General Leslie R. 
Groves. Physicist J. Robert Oppenheimer directed the 
design and building of the bomb. Industrial and re- 
search activities took place at such sites as Los Alamos, 
New Mexico, Oak Ridge, Tennessee, and Hanford, 
Washington. 

The idea for the project began in 1939, shortly before 
World War Il began. U.S. scientists feared that Germany 
might be the first country to develop an atomic bomb. 
They alerted President Franklin D. Roosevelt to this pos- 
sibility. Manhattan Project scientists successfully ex- 
ploded the first atomic bomb on July 16, 1945, near Ala- 
mogordo, New Mexico. 

See also Nuclear weapon. 

Mani. See Manichaeism. 

Mania. See Mental illness (Affective disorders). 
Manic-depressive disorder. See Mental illness 
(Affective disorders). 

Manichaeism is a philosophical and religious system 
based on the teachings of a Babylonian prophet named 
Mani, who lived during the A.D. 200s. According to 
Manichaeism, two opposing forces govern the 
universe—the kingdom of light (good) and the kingdom 
of darkness (evil). The soul, which is a part of the king- 
dom of light, is trapped inside the body, a part of the 
kingdom of darkness. The soul yearns to escape the 
body. This escape can only occur in death, when the 
soul returns to God. 

Manichaeans believed that while living on earth in a 
mortal body, people must lead lives of self-denial and 
avoid lusts of the flesh. Only through wisdom can a per- 
son hope to avoid the evils of material and sensual 
things. Wisdom and knowledge will come from a sav- 
iour who will reveal a plan for salvation and redemption. 
This saviour appears as the prophets Zoroaster, Buddha, 
and Jesus, and finally as Mani. Manichaeism taught sev- 
eral sacraments necessary for self-denial, such as vege- 
tarianism, simplicity in daily activity, and refraining from 
sexual intercourse. 

Manifest destiny was a term used to describe the 
belief in the 1840s in the inevitable territorial expansion 
of the United States. People who believed in manifest 
destiny maintained that the United States, because of its 
economic and political superiority, and its rapidly grow- 
ing population, should rule all North America. The 
phrase was first used in 1845 by John L. O'Sullivan in an 
article on the annexation of Texas. The spirit of manifest 
destiny was revived at the end of the 1800s, during and 
after the Spanish-American War (see Spanish-American 
War). See also United States, History of the (Expansion). 
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Manila is the capital and largest city of the Philippines. 
The city is also the economic, political, social, and edu- 
cational centre of the country, as well as the chief inter- 
national port of entry for cargo and passengers. Its 
name combines two words of Filipino, the Philippines’ 
national language: May which means there is, and nilad 
which is a shrub that grew along the shores of the bay. 
Originally Maynilad, the name was shortened first to 
Maynila and later to Manila. 


The city 


Location. Manila lies on the shore of Manila Bay, at 
the mouth of the Pasig River in Luzon. It is about 950 
kilometres southeast of Hong Kong and 2,400 kilometres 
north of Jakarta. It occupies the low plain of the Pasig 
River, where it enters the China Sea through a wide 
channel within Manila Bay. The river deposited silt on 
the plain. The city stands on this bed of silt, and on some 
land which has been reclaimed from the sea. The site is 
only a few metres above sea level. A large portion of 
Manila once stood on marshy ground which was filled 
up to provide settlement for the growing population. To 
the north of Manila are Caloocan and Navotas, to the 
northeast is Quezon City, to the east are San Juan and 
Mandaluyong, and to the southeast are Pasay and 
Makati. 

The city has a humid, tropical climate, with distinct 
wet and dry seasons. It is wet from June to November 
and dry from December to May. The warmest months 
are April and May, and the coolest are January and Feb- 
ruary. The temperature varies slightly from month to 
month. The nights are generally mild due to the land 
and sea breezes. The wettest months are July and Au- 
gust, and the driest are April and May. The Sierra Madre 
Mountains and the mountains of the Bataan Peninsula 
protect the city from typhoons west of Manila Bay. The 
sheltered harbour and the proximity to the rich agricul- 
tural areas of Central and Southern Luzon make Manila 
an excellent site for a port. 

Description. The American architect, Daniel Burn- 
ham, prepared the plan of the city in 1904 (see Burn- 
ham, Daniel Hudson). His plan had five interrelated 
components: (1) the development of the waterfront and 
the location of parks and parkways to give adequate rec- 
reation in every quarter of the city, (2) the establishment 
of a street system which would provide direct and easy 
connection to every part of the city, (3) the location of 
building sites for various activities, (4) the development 
of waterways for transportation, and (5) the provision of 
summer resorts. 

But the city developed in a less orderly manner than 
the plan Burnham had laid down. The central business 
area grew up within the market complexes of the 
Quiapo and Santa Cruz districts in the centre of the city. 
Most of the transport systems from the different parts of 
the city meet in these areas. The Pasig River divides the 
city into 14 administrative districts. The districts of 
Tondo, San Nicolas, Binondo, Santa Cruz, Quiapo, San 
Miguel, and Sampaloc are north of the river. Port Area, 
Intramuros, Ermita, Malate, Paco, Pandacan, and Santa 

Ana are in the south. Six bridges connect these two sec- 
tions of the city. They are the Roxas, Jones, MacArthur, 
Quezon, Ayala, and Mabini bridges. 

Each of the districts (with the exception of Port Area) 


has its own commercial centre, church, and schools, 
The districts of Quiapo, Santa Cruz, San Nicolas, and 
Binondo are the principal centres of trade and com- 
merce. Many people live in Tondo, which occupies the 
northern shore and is the port of entry for domestic ves- 
sels. San Miguel is the site of Malacafiang Palace, once 
the residence of Spanish and American governor gener- 
als, and now of the president of the Philippines. There 
are several universities in Sampaloc, such as the Univer- 
sity of Santo Tomas, National University, Manila Univer- 
sity, and the University of the East. Port Area occupies 
the southern part of the shore and is the port of entry 
for international vessels. Paco, Pandacan, and Santa Ana 
are primarily middle-income residential areas. Ermita 
and Malate are the most expensive residential sites and 
have frontage along Manila Bay. There are many hotels 
and embassies in this area, including the embassy of the 
United States. 

Manila is the Philippines’ busiest port for international 
and domestic shipping. The main port area is the South 
Harbour. This is the international port of entry. It is en- 
closed by a low breakwater and has five piers, four of 
which are for commercial use. The Customs House and 
several warehouses in South Harbour deal with the 
loading and unloading of international goods. The North 
Harbour, in the district of Tondo, contains the domestic 
port of entry. There are seven piers and many ware- 
houses. This area is usually very busy, and many vessels 
from the Visayas and Mindanao islands enter Manila 
through it. 

The main public transport is by jeepneys (decorated 
army jeeps), buses, and taxis. Bus services run through 
northern and southern Luzon, with their terminals in 
Manila. Airlines use the nearby domestic and interna: 
tional airports. The Philippine Air Lines carries the na 
tional flag and provides both domestic and international 
flights. Transport by water is via the Pasig River. The 
Philippine National Railways has its main terminal in Më 
nila and connects the city with northern and southern 
Luzon. In spite of these facilities, traffic congestion is a 
major problem. This is due to the rapid growth of the 
city and its population. The construction of the Light 
Railway Transit, which crosses the commercial centres 
of the city, has provided some relief. 3 

People. Four hundred years ago, Manila was a string 
of hamlets inside a palisaded port by Manila Bay. It grew 
into a bustling metropolis, attracting migrants from A 
ferent parts of the country in search of employment e! ; 
ucation, and trade. This caused a rapid increase In popu 
lation, especially during the 1900's. Bae. 

Manila has the largest and the densest population o 
all Filipino cities. The distribution of inhabitants is un- 
even. Tondo is the most thickly populated district. This 
is because its nearness to the waterfront has attracte t 
people in search of employment or trading oppor 
ties. Port Area is the least populated district of Man! A 
Overall, the population is young because of a high bi 
rate and bigger family size, coupled with a decreasing 
death rate. The rate of natural increase is about 3 pe" 
cent per year. the 

Manila has a cosmopolitan population. Although 
majority are Filipinos, about 6 per cent are Chinese. 
Other foreigners, including Americans, Europeans, 
some people from the mainland of Asia, make up @ 


ani 


Manila is a large, populous 
city with elegant modern 
buildings, well-designed 
parks and public spaces, and 
some spacious residential 
areas. Roxas Boulevard, right 
runs ina long, gentle curve 
from north to south, close to 
the city’s coastline on Manila 
Bay, 


i Er cent. About 92 per cent of the people are Catho- 
A 2 per cent Protestants, and 2 per cent are Buddhists. 
peona Christian churches, the Iglesia ni Cristo 
e Aglipayans, claim to constitute 4 per cent of the 
Christian population. 
oe an acute housing problem. The government 
cen ment houses to help the poor. But, because of 
Ah yest of construction and the lack of space, 
| eet now squat on public land. About 40 per 
een fs have homes of their own, but the major- 
Droi a wellings on a monthly rental basis. Four 
iy eh A ential buildings are available: the single 
floor a ing, the duplex (an apartment with two 
oe e single-floored apartment, and the barong- 
ell single family type is the most conven- 
nee equipped. It is used mainly by the rich and 
tobuild ah income group. Those who can not afford 
i en of their own have to rent apartments. 
Rete parent provides housing loans for those who 
type is the ie. to pay mortgages. The barong-barong 
aland E or man’s shelter. It is made of light materi- 
mon in the A modern conveniences. This type is com- 
Nicolas, ickly populated districts of Tondo and San 


The buildi 
and ss reflect Malayan, Spanish, American, 
Eoi neces The residential houses in the 
can styles of "dl Malate have Spanish and Ameri- 
emment Buse itecture. Churches, school houses, gov- 
asimilar style t and convention centres show 
teel, concret wie built from strong materials such 
ng, and h e, hollow blocks, tiles, galvanized iron 
Econo ardwood. 
and aise, vila is the centre of commerce, trade, 
within Manila ‘ommercial traders do business not only 
Countries, Th and the provinces but also with foreign 
- The city is an international port of entry and is 
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on the air route and shipping lane from the United 
States to the East. This makes it a convenient distribution 
centre for goods from different parts of the world. Most 
of the Philippine exports and imports pass through the 
ports of Manila. This has encouraged the development 
of banks and banking institutions, including the Central 
Bank of the Philippines, the Philippine National Bank, the 
Development Bank of the Philippines, and several pri- 
vate banks, 

Manufacturing is also important. Industries include 
food processing, printing and publishing, shoe manu- 
facture, paint and varnish production, textiles, rope and 
cordage production, and soap, cigar, and cigarette man- 
ufacturing. Most factories are small and use only small 
powered tools. They are mainly located in the con- 
gested districts of Tondo, San Nicolas, Binondo, and 
Santa Cruz. There are heavier industries in Pandacan, 
Paco, and Santa Ana. In order to protect inhabitants 
from pollution, a presidential decree has prohibited the 
establishment of hazardous industries within a 50- 
kilometre radius of the City Hall. 

The Metropolitan Waterworks and Sewerage Author- 
ity provides drinking water. There are regular rubbish 
collections and frequent inspections of market facilities, 
slaughter houses, cinemas, and recreation halls. Private 
companies supply telephone services (local and over- 
seas), as well as telegraph lines and electric lighting. The 
primary source of energy is provided by the govern- 
ment. 

Government. The city is part of a metropolitan area 
named Metro-Manila. A five-member commission rules 
the area. There are four cities and 13 towns within 
Metro-Manila. Each of the cities and towns has an 
elected mayor. Manila and Quezon City are the largest 
of the cities. Manila itself is governed by a mayor, a vice 
mayor, and 36 councillors, elected by the voters of 


Manila Pearl of the Orient: A sprawling city 
framed by mountains and sea. 


Skyscrapers in Manila, above, 
form part of the skyline along 
Roxas Boulevard. This scenic, 
lively boulevard runs along Ma- 
nila Bay. Hotels, apartment build- 
ings, restaurants, and night clubs 
line the boulevard, r 


Malacañang Palace, below, 


home of Philippine presidents, 
stands on the banks of the Pasig 
River, It was opened to the public 
after the government of Ferdi- 
nand Marcos fell in 1986. Visitors 
flock to see the luxurious interior 
of the palace. 


Nation’s capital and larg- 
est city (pop. 1,598,918; 
met. area pop. 7,561,413), 
Stands along east shore of 
Manila Bay on island of 
Luzon. 


Chief port and national 
centre of culture and com- 
merce. Important centre 
of trade for East Asia. 
Manufacturer and ex- 
porter of many goods, in- 
cluding electronic prod- 
ucts, processed foods, 
and clothing, textiles, and 
accessories. 

Broad range of retail es- 
tablishments, from plush 
shopping malls to colour- 
ful, crowded markets. Ma- 
nila’s handicrafts include 
embroidered goods and 
furniture. 


San Agustin Church, above, 
“ ss = stands inside /ntramuros, Manila's 
ancient walled city, Spaniards and 
Filipinos completed the church in 
1601. Chinese lions carved from 
granite stand guard in the court- 
yard. 
1571 1863 1898 
Spanish Manila founded by a An earthquake destroyed Spain surrendered Manila to 
conquistador. much of city. United States, during Span- 
1896 ish-American War. 
Spaniards executed José 1942 
1762-1764 Rizal, leader in freedom i 
4 i japanese forces seized Ma- 
The English capture and con- movement, in what is now Pn just after start of World 
trol Intramuros. Rizal Park. War Il 
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The Chinese garden at Rizal Park, 
above, is one of a number of attrac- 
tions at the park. Formerly called the 
Luneta, Rizal Park is a popular meet- 
ing place at the centre of Manila. The 
park was named after a national hero, 
José Rizal. 


A jeepney, above, is the most colourful means of public 
transportation in the Philippines. 


~ A street in Chinatown, /eft, Manila's traditional Chinese 
» community, bustles with activity. Small shops, restaurants, 

bakeries, and hotels line its crowded streets. People in the 

area often travel in horsedrawn carriages called “calesas. 
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Numerous exciting attrac- 
tions outside city: 


Corregidor Island, a 
World War II memorial, 
lies at entrance to Manila 
Bay. Early in the war, 
United States and Filipino 
troops made a deter- 
mined stand on the island 
before being forced to 
surrender to Japanese 
forces in May 1942. Attrac- 
tions include a park and 
war memorabilia. Trips 
downriver from Pagsanjan 
Falls offer visitors lush, 
tropical scenery and thrill- 
ing rapids. 


Scenic Tagaytay Ridge, 
known for beauty and na- 
tive plants, overlooks Taal 
Lake and Volcano. 


San José Church in Las 
Piñas houses world's only 
bamboo organ, built in 
the early 1800's. 


1945 


Japan surrendered ci 
pan ed city; few 
uildings remained. x 


1946 


Manila named capital of 


country. Quezon Ci 
1 ity became 
Official capital in 1948, 


1972 

Martial law declared by Pres- 
ident Ferdinand Marcos; 
ended in 1981. 

1975 

Metro-Manila established— 
single governmental unit for 
metropolitan area. 


1976 
Manila became capital of 


Philippines again. 


1986 
Widespread protests forced 
Ferdinand Marcos out of of- 


fice. 
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Manila, The mayor is the chief executive. Each city de- 
partment has its own head. The City Council is in charge 
of legislative power and the levying of taxes. The Depart- 
ment of Justice supervises the prosecutor's office. Met- 
ropolitan Trial Courts are under the supervision of the 
Supreme Court. There are six districts, each having a 
congressman in the House of Representatives. 

Manila has some of the best health facilities in the Far 
East. There are municipal hospitals and several health 
centres which give free medical treatment. The national 
government also maintains hospitals in the city, includ- 
ing the Philippine General Hospital, the San Lazaro Hos- 
pital, and the Child and Maternity Hospital. Private hos- 
pitals and clinics are also available. 

Law enforcement officers of the police districts of the 
Metropolitan Police Command maintain law and order. 

The city, with the help of the national government, 
provides free primary and secondary school education. 
There are also educational opportunities for handi- 
capped children, orphans, and adult students. The city 
maintains and runs the Pamantasang ng Maynila (Univer- 
sity of Manila), Private educational institutions of higher 
learning are also available in Manila. Among these is the 
University of Santo Tomas, which was founded in 1611 
and is even older than Harvard University in the United 
States. 

Cultural life. The Philippine Cultural Centre, on the 
reclaimed area of Manila Bay, presents different works 
of art, including paintings, plays, music, and folk dances. 
Among the major public buildings are the National Mu- 
seum, which has a notable display of archaeological and 
natural history exhibits, and the National Library. 

There are daily newspapers in both English and Fili- 
pino. The most important English dailies are: The Manila 
Bulletin, The Manila Daily Inquirer, The Manila Chroni- 
cle, The Philippine Star, The Philippine Globe, The Ma- 
nila Times, and Malaya. Weekly magazines include the 
Philippines Free Press, The Panorama, and the Sunday 
Inquirer Magazine. The Taliba and Balita, which are in 
Filipino, are also available. Several radio broadcasting 
stations and five television stations operate within 
Metro-Manila. 

There are many other recreational areas, Rizal Park 
contains an open air theatre, a playground, a grand- 
stand, a Japanese garden, a Chinese garden, the monu- 
ment of the national hero José Rizal, and a long prome- 
nade along the shores of Manila Bay. Other important 
areas are the Manila Botanical and Zoological Garden, 
the Paco Memorial Park, and the Mehan Garden. The 
Rizal Memorial Stadium and the Pope Pius XII Catholic 
Centre provide sporting facilities. Private theatres, bowl- 
ing alleys, horse racecourses, and cockfighting arenas 
are also available. 


History 


Before the Spaniards arrived in 1571, Manila was a 
Muslim settlement. Two rajahs, Soliman and Matanda, 
ruled the village. Another village on the north side of the 
Pasig River was ruled by Rajah Lakandula. The rich hin- 
terland of Manila attracted Miguel Lopez de Legazpi, 
captain of the fifth Spanish expedition to the East. In 
1571, Leqazpi made a formal pact of peace and friend- 
ship with rajahs Soliman, Matanda, and Lakandula. Le- 
gazpi created a city council of two mayors, with 12 


councillors and a secretary. Through a royal decree on 
June 10, 1574, King Philip II of Spain conferred on the 
City of Manila the title of Distinguished and Ever Loyal 
City. In 1595, Manila was declared the capital of the ar- 
chipelago. 

Old Manila during the Spanish regime stood at the 
mouth of the Pasig River. A wall enclosed the city, which 
was then known as Intramuros or Walled City. Outside 
the city were scattered villages, each with their local 
chieftain and market place. As the rule of the Spaniards 
grew stronger, they built churches and schools not only 
within the Walled City but also near the market places 
outside. This helped the spread of the Catholic faith. Ma 
nila then expanded outside the walls to take in the new 
churches. These early villages developed as centres of 
trade and settlement, and became the present districts 
of Manila. | 

The Augustinian friar Andres de Urdaneta, who ac- 
companied the expedition of 1565, began to establish | 
the Christian religion. The Catholics founded several 
churches, convents, and schools. The San Agustin | 
Church in Intramuros is the oldest church in Manila. At 
various times during the Spanish regime, Manila suf- 
fered serious problems from both within and without 
The Chinese staged rebellions in 1600, 1609, and 1645. 
The natives in other parts of the country also rebelled 
against the oppressive rule of some government offi- 
cials. The British occupied Manila from 1762 to 1764 
during the Seven Years War, but restored the city to 
Spain after the ensuing peace treaty. 

During the 1700's and 1800's, there was great prog- 
ress in public building, transportation, communication, 
and commerce. The gates of Intramuros were con- 
structed between 1781 and 1783. The city opened to for- 
eign trade in 1832, and the opening of the Suez Canal in 
1869 improved commerce still further. The first tele- 
graph line opened in 1872, and the first railway line from 
Manila to Dagupan opened in the same year. The first i 
system to provide drinkable water for city residents 
began operating in 1882. } 

Manila was the breeding ground of the Philippine | 
Revolution, which started in 1896 under the leadership 
of Andres Bonifacio. He organized a secret society 
called the Katipunan in his village near Manila. The gov | 
ernor general discovered the Katipunan, and placed the 
city under martial law on Aug. 30, 1896. Manila was one 
of eight provinces which rebelled against Spain. The 
eight rays of the sun on the present national flag com- 
memorate this event. 

The American fleet defeated the Spanish fleet in Më: 
nila Bay in 1898. After this, American forces occupie! 
the city and imposed a military government, whic 
lasted until Aug. 7, 1901. The Philippine Commission 
passed a new charter for the City of Manila. 

During World War II (1939-1945), Manila became an 
open city. All the armed forces of the Philippines an f 
the United States withdrew. But the Japanese military ¢ 
ficials did not respect the neutral status and continue, 
to bomb the city. They occupied Manila in January 19 
The city suffered little during the Japanese invasion, 
was severely damaged when the American Forces ps 
captured it in February 1945, The city was rebuilt wit 
aid from the United States. 

See also Philippines. 


Manila Bay is the entrance to the city of Manila on 
Luzon in the Philippines. The bay faces southwesterly to- 
ward the South China Sea. For location, see Philippines 
(map). Manila Bay is about 65 kilometres long and 55 
kilometres wide. Its waters are deep enough for large 
ships. There are two excellent harbours at Cavite and 
Manila. The rocky, fortified island of Corregidor is at the 
mouth of Manila Bay. Some of the most bitter fighting of 
World War II (1939-1945) took place on Corregidor. The 
island was attacked by the Japanese during the first days 
ofthe war. During the Spanish-American War (1898), an 
American fleet under the command of Commodore 
George Dewey destroyed a Spanish fleet in a battle at 
Manila Bay. 

See also Bataan Peninsula; Corregidor; Spanish- 
American War. 

Manila Bay, Battle of. See Spanish-American War. 
Manila hemp. See Abaca. 

Manloc. See Cassava. 

Manipur is a state in the northeast of India. It shares an 
international boundary with Burma. Most of Manipur's 
people are tribal farmers. 

People and government. The majority of Manipuris 
are tribal people, with a mixture of Burmese and Mon- 
golian influences. Most of the population in the valleys 
are Hindus, worshippers of Vishnu. They belong to the 
Meithei tribe, related to the Shans of Burma. There are 
about 30 other tribes who make up about one-third of 
“hd population. Most of these tribal people are Chris- 

iS. 

The Manipuris have a reputation for being great war- 
riors, who still practise their skills of wrestling, sword 
toting, and other martial arts. The game of polo is said 
lo have originated here. The state language is Manipuri. 
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Facts in Brief about Manipur 


Population: 7997 census—1,826,714. 
Area: 22,327 km?. 
Capital: Imphal. 
jt towns: Imphal, Tamma, Maraw. 
Chief products: Agricu/ture—bamboo, fruit, rice, sugar cane, 
teak, tobacco. Manufacturing—textiles. 


Manipur has two elected members in the Lok Sabha 
(lower house) and one nominated representative in the 
Rajya Sabah (upper house) of the Indian national parlia- 
ment. The state legislative assembly has 60 members. 

Economy. More than 70 per cent of the state's popu- 
lation live in rural areas. Most of them work in subsist- 
ence farming, growing food for their own needs. Rice is 
the main crop. Maize is grown in the foothills. 

There are few manufacturing industries, Handloom 
weaving is a large industry, and forest products and 
local stoneware production are also important. There is 
a sugar factory at Wanghal. 

Daily Indian Airlines flights connect Imphal, the state 
capital, to Delhi, the Indian national capital. They travel 
by way of Silchar and Gauhati in Assam, and via Calcutta 
in West Bengal. The state has no railways. Dimapur on 
the Northern Frontier Railway is the nearest railhead for 
Manipur. The road network is very limited. Because of 
the sparse population of the area, places of even mod- 
est size are quite distant from each other. 

Land. Manipur lies about 700 kilometres northeast of 
Calcutta. It has an international border on its east side 
with Burma and state borders with Nagaland to the 
north, Assam to the west, and Mizoram to the south. 

Much of Manipur is above 200 metres, but the heart 
of the populated area is a low-lying basin. In its centre is 


Rizal Park is one of several 
spacious parks that add to the 
beauty of Manila. The park 
overlooks Manila Bay, back- 
ground. A scenic boulevard 
runs nearby. 
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Manipur is a state in northeastern India. It has an international 
border with Burma. 


the reedy Lake Loktak, into which several river valleys 
drain. There are several large lakes in the central area 
where the rivers drain southward. They are used for 
fishing and duck shooting, as well as for boat races. 

Manipur is still a forested state. Bamboo and teak are 
common, but magnolia and oak are also widespread. 
Blue poppies, primroses, and rhododendrons are com- 
mon flowers. Elephants, rhinoceros, and tigers are all 
found in the state. 

Winter temperatures at Imphal, the capital, fall to a 
minimum of 4° C at night. Daytime temperatures, even in 
January, reach over 21° C. The average summer maxi- 
mum, experienced from April to September, is 29° C. 
The annual rainfall at Imphal is about 40 centimetres, 
but is more elsewhere in the state. 

History. Some historians believe Imphal was 
founded about 2,000 years ago. Imphal derives its name 
from Yumpham meaning homestead and is one of the 
oldest state capitals of the India. Manipur has always 
been independent of its neighbouring tribal areas. 
There are few major historical landmarks, The most no- 
table is the Bishnupur temple, nearly 30 kilometres from 
Imphal, which was built in 1467 during the reign of King 


A group of Manipuris travel by dugout along the "Phumyi” in 
Keibul Lamjao National Park, Manipur. 


Kiyamba. The very narrow bricks used in its construction 
reflect the influence of the Chinese. Seven clans ruled 
different parts of the state until the 1700's, when Rajarshi 
Bhagya Chandra unified Manipur. The Burmese often in: 
vaded Manipur, but Manipur enjoyed long periods of 
stable government. In 1762, Britain (now the United 
Kingdom) agreed to support Manipur against the Bur- 
mese. The UK took control of Manipur in 1891 and main- 
tained it as an autonomous state until Indian independ- 
ence in 1947, when Manipur became a union territory. 
In 1972, Manipur became a state of India. 

During the early 1990's, hundreds of people died in 
fighting between security forces and groups seeking to 
establish Manipur as an independent state. On Decem- 
ber 31, 1993, the Indian government responded to the 
crisis by dismissing Manipur's elected government and 
imposing central rule over the state. 

Manitoba (pop. 1,091,942) is a province in central Can- 
ada. The southern part of Manitoba lies partly on the 
prairies, plains of rich farmland. The northern part is 
mountainous, and thinly populated. But it has important 
mineral deposits and forests. 

Winnipeg, Manitoba's capital and largest city, is the 
main transportation centre linking eastern and westem 
Canada, More than half of the people of Manitoba livein 
the Winnipeg metropolitan area. 

Manitoba became important in the 1600's as an area 
of fur trapping. The province's wildlife and scenery now 
attract many tourists. 

Manley, Michael Norman (1923- ), served as 
prime minister of Jamaica from 1972 to 1980 and from 
1989 until his resignation in 1992. The leader of the Peo: 
ple’s National Party, he increased state control of indus- 
try and expanded welfare services during his first pe- 
riod in office. After his reelection in 1989, Manley — 
followed a moderate course in economic and foreign 
relations policies. 

Manley was born in Kingston, the son of the late Ja 
maican Prime Minister Norman Manley. He attended Jar 
maica College and served in the Royal Canadian Air 
Force during World War II (1939-1945). From 1945 to 
1949, Manley studied at the London School of Econom 
ics. During the 1950s, he held senior posts in the Na 
tional Workers’ Union in Jamaica. In 1962, he entered the 
Senate and five years later joined the House of Repre 
sentatives. Manley became his party's leader in 1969. His 
published works include Politics of Change (1 974) and 
History of West Indies Cricket (1988). 

Manly Cove, in Sydney Harbour, Australia, was Ţ 
named by Governor Arthur Phillip because he was te 
pressed by the “confidence and manly behaviour oftl é 
Aborigines when he landed there in January 1788. m 
Phillip returned to the area in September 1790, he saw 
group of Aborigines feasting. Among them was Bang 
nelong, who had been captured and who had lived 3 
Government House until he escaped in May. d 

Phillip was anxious to see him again and approache 
the group. To show his good intentions, he threw his 
knife aside. This action may have been misinterprete® 
In any case, an Aborigine called Wilee-ma-rin spony 
Phillip through the shoulder. Shortly afterward, the 9 
ernor was rowed back to Sydney Cove, where the sp 
was removed. Phillip eventually recovered from his 
wound and Bennelong later returned to Sydney. 


|, Thomas (1875-1955), a German novelist, won 
the 1929 Nobel Prize for literature. His writings combine 
wisdom, humour, and philosophical thought. His intel- 
lectual scope, keen psychological insight, and critical 
awareness of cultural and political conditions made him 
one of the foremost humanistic writers of his time. His 
writing has a tone of gentle irony, which creates an at- 
mosphere of artistic detachment and tolerance. He often 
wrote in a highly stylized, stilted manner as a parody of 
earlier writers, especially Goethe. 

Asuperb literary craftsman, Mann maintained a bal- 
ance in his writings between the traditional realism of 
the 1800s and experimentation with style and structure. 
He was a critical, yet sympathetic, analyst of European 
middle class values and attitudes. The central theme in 
his writings is a dualism between spirit and life. Mann 
expressed spirit as intellectual refinement and creativity, 
and life as naive and unquestioning vitality. He often 
presented this dualism through the conflict between the 
attitudes of the artist and the middle class. 

Mann's first novel, Buddenbrooks (1901), made him fa- 
mous. It describes the physical decline and accompany- 
ing intellectual refinement of a merchant family similar 
to Mann's, Variations on this theme appear in two 
shorter works, Tristan (1903) and Tonio Kréger (1903). 
The short novel Death in Venice (1912) portrays a writ- 
ers moral collapse through an uncontrollable and hu- 
miliating passion for a young boy. 

Mann published the novel The Magic Mountain in 
1924, after working on it for 12 years. In the book, pa- 
ae ofa tuberculosis sanitorium represent the con- 

licting attitudes and political beliefs of European soci- 
tty before World War | (1914-1918). Mann’s longest 

ae and His Brothers (1933-1943). In this se- 
‘i four novels, Mann expands on the Biblical story 

Joseph by analysing it from the standpoint of psychol- 
ogy and mythology. 

k e (1947) is Mann's most despairing 
ei German composer rejects love and moral 

b ity in favour of artistic creativity. His story 
peel parallels the rise of Nazism. Mann's Confes- 
Bl nd Krull, Confidence Man (1954) is a delightful 
satiety, tells of a rogue’s adventures in middle-class 
con ; essays deal with politics, literature, music, 

t Bee Collections include Order of the Day 

ti Ribishere of Three Decades (1947). Last Essays 

s letters a a in 1959, after his death. Many volumes of 

iin a pugs have also been published. 

Aheck He i pom into a wealthy merchant family in 

and lived in $ Germany when the Nazis took power 
ma witzerland from 1933 to 1938, when he 

Ved to the United States. He b US. citizen i 

LHe returned t ites. He became a U.S. citizen in 
His brother nc, to Switzerland in 1952 and died there. 
r, Heinrich Mann, and his son, Klaus Mann, 


Were also writers, 


food te Old Testament of the Bible, was the 

Wanderin Yy God to the Israelites during their 40 years 
consisted A in the wilderness (Exod. 16 and Num. 11). It 

tasted like u TAN round, yellowish-white flakes and 
appeared Rint bread made with honey. Manna 

ly becaus i the dew each morning. It was gathered 

a e it melted in the sun. The daily portion for 

n was an omer. Estimates of the size of an 
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omer range from about 2 litres to about 4 litres. The 
people gathered up just enough food for each day. The 
manna spoiled and was unfit to eat if more was gath- 
ered. But twice the usual amount was said to fall on the 
sixth day, Each person then took two omers, because the 
Sabbath was a day of worship and rest. This manna 
stayed fresh for two days. The fall of the manna stopped 
when the Israelites crossed into Canaan, the Promised 
Land. Some historians say manna was a gluey sugar 
from the tamarisk shrub. 

Manna gum is a eucalypt tree native to Australia. At 
certain times of the year, under some conditions, the 
leaves of the manna gum may carry a potential poison. If 
these leaves are eaten, they will be broken down by di- 
gestion into a poisonous substance. This substance may 
be further converted to hydrocyanic acid (cyanide). 
Browsing animals, such as koalas, seem to be aware of 
this danger, and switch to other trees when this is likely 
to happen. 

Manna, from which the tree is named, is not poison- 
ous. It is a sweet, white substance occurring on the 
leaves and buds. It was used by the Aborigines to make 
both a sweet drink and food. 

Scientific classification. The manna gum belongs to the 
family Myrtaceae. It is Eucalyptus viminalis. 

Manned Spacecraft Center. See Johnson Space 
Center. 

Mannerheim, Carl Gustaf Emil von (1867-1951), a 
Finnish military and political leader, helped found the 
Republic of Finland in 1919. He had a fortified line built 
across the Karelian Isthmus called the Mannerheim Line. 
He directed the Finnish defence against Russian invad- 
ers in the famous “Winter War" of 1939 to 1940, and in 
fighting that lasted from 1941 to 1944. He was president 
of Finland from 1944 to 1946. 

Mannerheim was born in Villnas, near Turku, Finland, 
which was then under Russian control. He served in the 
Russian Army in the Russo-Japanese War (1904-1905) 
and in World War I (1914-1918). An anti-Communist, 
Mannerheim left Russia after the Communist revolution 
of 1917. 

Mannerheim took command of the Finnish Army in 
January 1918, after Finland declared its independence 
from Russia. In December 1918, he became regent (tem- 
porary ruler) of Finland, and toured Europe seeking rec- 
ognition for his country and food for his people. In 1919, 
Mannerheim ran unsuccessfully for president. He then 
retired from public life until the 1930s, when he took 
over command of Finnish defences. 

Mannerism is a term that refers to a style of European 
art that flourished from about 1520 to 1600. The style ap- 
pears most fully and typically in central Italian art. But 
some mannerist traits can be found in all forms of Euro- 
ean art of the time, including architecture and the late 
works of the Renaissance artists Raphael and Michelan- 
elo. 
A Mannerist artists tended to value artistic invention 
and imagination more than faithful reproduction of na- 
ture. Space in many mannerist paintings appears illogi- 
cal or unmeasurable, with abrupt and disturbing con- 
trasts between figures close to the viewer and those far 
in the distance. Most mannerist paintings stress surface 
patterns. Strong three-dimensional forms compressed 
within these patterns create an effect of confinement or 
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The Feast in the House of Simon \about 1610 to 1614), 
an oll painting; The Art Institute of Chicago 


Amannerist painting shows the use of distorted space and 
elongated figures that gives the style a strong dramatic quality. 
El Greco, a leading mannerist artist, painted this picture. 


of a struggle between a figure and its setting. Many fig- 
ures are distorted in proportion and have contorted 
poses. A leading mannerist was the Spanish painter El 
Greco (see Greco, El). 

See also Painting (Mannerism [with picture]); Sculp- 
ture (Michelangelo); Cellini, Benvenuto; Lippi, Filip- 
pino; Tintoretto. 

Manners and customs. See Custom; Etiquette. 
Mannheim (pop. 294,984) is a city in southern Ger- 
many. It lies near the point where the Neckar and Rhine 
rivers meet (see Germany [political map). Mannheim is 
the centre of a major industrial area. The chief products 
of Mannheim include chemicals, machinery, and preci- 
sion instruments. The city is also an important river port. 

A fishing village existed on the site of Mannheim as 
early as the 700's. German officials began building the 
city there in the 1600's. They laid out the city in an or- 
derly pattern of rectangular city blocks and constructed 


many buildings in the baroque architectural style. Mann- 


heim’s chief baroque building is the Residence of the 
Elector. Constructed as a palace in the early 1700s, it 
now houses Mannheim University and many art treas- 
ures, Much of Mannheim was badly damaged by Allied 
bombs during World War II (1939-1945). After the war 
ended the damaged areas were reconstructed with new 
buildings, giving much of Mannheim a modern appear- 
ance. 


Manning, Henry Edward Cardinal (1808-1892), 
Roman Catholic archbishop of Westminster, was a 
founder of Westminster Cathedral, in London. He was 
prominent in social work of many kinds and worked to 
improve housing and education for the poor. He sup- 
ported the doctrine of papal infallibility at the Vatican 
Council in 1870. Manning was born at Totteridge, in 
Hertfordshire, England, and educated at Harrow School 
and Oxford University. He was ordained in the Church of 
England and supported the Tractarians (see Tractar- 
ians), In 1851, he became a Roman Catholic. Manning 
became archbishop of Westminster in 1865 and a cardi- 
nal 10 years later. 

Mannix, Daniel (1864-1963), was Roman Catholic 
archbishop of Melbourne from 1917 until his death. He 
was one of the most active religious leaders of his time, 
He became a controversial figure in Australian political 
and public life as a result of his pronouncements on so- 
cial and political questions. He denounced World War| 
(1914-1918) as a “trade war" and strongly opposed con- 
scription. He took a leading part in founding the anti- 
communist Democratic Labour Party. 

He was born in Ireland. He was president of May- 
nooth College in Ireland until 1912, when he was ap- 
pointed Coadjutor Archbishop of Melbourne. 
Manometer is an instrument used to measure the 
pressure of a gas or vapour. There are several types of 
manometers. The simplest kind consists of a U-shaped 
tube with both ends open. The tube contains a liquid, 
often mercury, which fills the bottom of the U and rises 
a short distance in each of the arms. The person using 
this type connects one of the arms to the gas whose 
pressure is to be measured. The other arm remains 
open to the atmosphere. In this way, the liquid is ex- 
posed to the pressure of the gas in one arm and atmos 
pheric pressure in the other. i 

If the pressure of the gas is greater than that of thea 
mosphere, the liquid rises in the arm of the tube ex: 
posed to the air. The user measures the difference be: 
tween the heights of the liquid in the two arms to 
determine the pressure of the liquid. The liquid pres 
sure is equal to the product of the measured height A 
ference and the specific weight (weight per unit yale 
of the liquid. The sum of the liquid pressure and the al 
mospheric pressure is the gas pressure. 

In some manometers, the air is removed from one 
arm of the tube and that end is sealed. This eliminates 
the need for corrections due to changes in atmoiP a 
pressure. The difference between the levels of the n 
in the arms shows the pressure of the gas. Gas press ht 
is often measured in units corresponding to the hegy 
of the liquid. For example, manometers called baror 
ters commonly measure atmospheric pressure In or 
metres of mercury (see Barometer). Some mano 
work on the principle of a spring attached to an In je 
tor. The indicator moves in front of a graduated scal n 
that gives direct pressure readings. Doctors use 4 A 
of manometer called a sphygmomanometer to me 
blood pressure. A 
Manorialism was the economic system of raroa 
from the end of the Roman Empire to the 1200s. TI es 
name comes from manerium, the Latin word for m Ke! 
meaning a large estate controlled by a lord and wo bi 
by peasants. Manors covered most of Europe- They 


plied food, clothing, shelter, and nearly everything else 
needed by the lords and peasants. 

Most manors were made up of the lord's land and 
small plots of land held by the peasants. The lord lived 
inamanor house, which was usually surrounded by a 
garden, an orchard, and farm buildings. The peasants’ 
huts were clustered nearby. Most manors also included 
achurch, a flour mill, and a press for making wine. 

The peasants depended on the lord for protection 
from enemies, for justice, and for what little government 
there was. The peasants farmed both the lord's land and 
their own. They were bound to the soil. This means that 
they were part of the property, and they remained on 
the land if a new lord acquired it. 

The manorial system began to decline when trade 
and industry revived. This revival brought back an eco- 
nomic system based on payment with money for goods 
and services, Manorialism ended first in western Eu- 
rope. It remained as late as the 1800's in some parts of 
central and eastern Europe. 

See also Feudalism; Middle Ages; Serf; Villein. 
Manpower. See Labour force. 

Mansa Musa( ? -1337?) was the ruler of the Mali 
Empire in Africa from 1312 to about 1337. He was a 
grandson of Sundiata Keita, an earlier Mali ruler. Mansa 
Musa greatly expanded the empire and made it the po- 
litical and cultural leader of West Africa. He brought the 
trading cities of Gao and Timbuktu under his rule and 
hemade Timbuktu a centre of learning. 

Mansa Musa spread Islam, the Muslim religion, 
throughout the empire. In 1324, he travelled to Mecca, 
the holy city of the Muslims. Mansa Musa‘s party sup- 
Bey included thousands of his people and hundreds 
g camels bearing gold and gifts. He brought back many 
learned people, including an architect who designed 
ole (Muslim houses of worship) for Gao and Tim- 
ihe | After Mansa Musa died, his son, Mansa Maghan 
became ruler of the empire. 

a also Mali Empire. 

a (pop. 98,800) is a local government district 

dend Rie of the north Nottinghamshire coalfield in 

aint any of the men in the district work in the 

ght en ite industry. Other industries include brewing, 

TOA aed and the manufacture of cotton and 

ton of Rise s, hosiery, shoes, and soft drinks. The 

Sa ansfield is a commercial and shopping centre. 
also Nottinghamshire. 

sfleld, Katherine (1888-1923), a British author, 


Wrote symbolic short stories about everyday human ex- 


Petiences and inner feel- 
igs She has often been 
me to the Russian 
i Anton Chekhov in 
by Bey of the forms of 
= ction. Many of her 
a ie auudlles of child- 
“ Dased on her earl 
i in Wellington, New 
oc Mansfield often 
pelt and her 
S models for 
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Katherine Mansfield 


Mantegna, Andrea 165 


Prelude (1918), Bliss (1920), and The Garden Party (1927). 
Her Journal (1927) gives a fascinating picture of her mind 
and the development of her writing. 

Katherine Mansfield was born Kathleen Mansfield 
Beauchamp in Wellington, New Zealand. She began her 
literary career after moving to England in 1908. She suf- 
fered from tuberculosis, and spent much of her life in 
hospitals and sanatoriums. 

Manslaughter is the legal term for the wrongful un- 
planned killing of another person. It is different from 
murder in that it is not done with intent or malice. 

The law in some countries recognizes two kinds of 
manslaughter, voluntary and involuntary. Voluntary 
manslaughter may be a killing done in the heat of the 
moment, without previous plan, and in reaction to pro- 
vocative behaviour. This kind of behaviour is such that it 
would enrage a person for a period of time in which an 
ordinary person would not have calmed down. A person 
who kills someone in a violent quarrel without first plan- 
ning to do so is guilty of voluntary manslaughter. 

Some legal systems recognize another form of volun- 
tary manslaughter, which is where a-person suffers from 
diminished responsibility. This is such an abnormality of 
mind as to substantially impair their mental responsibil- 
ity in killing another person. 

Involuntary manslaughter, sometimes called man- 
slaughter by negligence, is done as the result of gross 
carelessness, or while the offender is engaged in some 
wrongful act. If a reckless driver kills someone, the 
driver is guilty of involuntary manslaughter. 

Punishment for manslaughter varies by country. The 
usual penalty is a term of imprisonment. 

See also Homicide; Murder. 

Manson, Sir Patrick (1 844-1922), a Scottish doctor, 
was called the father of tropical medicine. He demon- 
strated in 1877 that the parasite Filaria causes the dis- 
ease elephantiasis (see Filaria). Later he showed that 
mosquitoes carried the parasite. In 1900, he confirmed 
that malaria was also transmitted to human beings by 
mosquitoes. Manson also contributed to our knowledge 
of various other tropical diseases, including leprosy and 
beriberi. 

Manson was born in Aberdeenshire (now Grampian 
Region), Scotland. He began his career in China, where 
he worked for 24 years. He helped establish the London 
School of Tropical Medicine (now the London School of 
Hygiene and Tropical Medicine) in 1899. 

Manta ray. See Ray; Fish (picture: Fish of coastal wa- 
ters and the open ocean). 

Mani Andrea (1431-1506), was a leading 
painter of the Italian Renaissance. He painted sculpture- 
like figures that are sharply outlined and precisely de- 
tailed. The surfaces of his figures seem like marble. 
Mantegna used perspective for dramatic effects, with 
many figures appearing as if seen from below. He was 
also a famous engraver. Mantegna’s engravings influ- 
enced many other painters, including the famous Ger- 
man artist Albrecht Dürer. 

Mantegna was born in Isola di Carturo, Italy, near 
Padua. He received his early art training in Padua and 
soon earned a reputation as a painter. In 1459 or 1460, 
he entered the service of the ruling Gonzaga family in 
Mantua. Mantegna spent the rest of his life there and 
painted the Gonzagas in superb frescoes. One of these 
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frescoes, Family and Court of Ludovico Gonzaga II, is 
shown in the Painting article. Mantegna also painted 
several portraits and altarpieces. 

See also Engraving (picture: A Renaissance engrav- 
ing); Fresco (picture); Jesus Christ (picture: Jesus was ar- 
rested); Renaissance (picture: The ruling families). 
Mantis is an insect that is sometimes called praying 
mantis because it usually holds its front legs as if it were 
praying. Most mantises live in tropical or warm climates. 
But the European mantis is native to cool parts of Eu- 
rope. 

Mantises prey on other insects, including other man- 
tises, They even seize and eat small tree frogs. A female 
mantis will sometimes devour her own mate, but the 
male is able to continue mating with the female even 
after his head and brain have been eaten. 

A full-grown mantis measures from 5 to 15 centime- 
tres in length, depending on the species. Mantises re- 
semble the colour, and sometimes the form, of the 
plants on which they stay. As a result, predators often 
fail to see them. A mantis uses its armlike forelegs to 
grasp and capture its prey. The forelegs have sharp 
spines and hooks that hold captives. 

Female mantises lay their eggs in frothy masses that 
harden into an ootheca, a cocoonlike egg capsule. The 
ootheca can be found attached to trees and shrubs dur- 
ing the winter when leaves no longer hide them. The 
eggs are light brown and ribbed. 

Scientific classification. Mantises are usually classified in 
the order Orthoptera. They make up the mantis family, Manti- 
dae. Some scientists classify mantises in the order Mantodea. 

See also Animal (Hiding; picture); Life (picture). 
Mantissa. See Logarithms (Common logarithms). 
Mantle is a membrane or a tissue. See Shell (How 
shells are formed); Oyster (Shell; diagram). 

Mantle. See Earth (Inside the earth); Continental drift 
(Causes of continental drift). 


The Risen Christ Between Saint Andrew and Saint Longinus about 1500; Rijksprentenkabi 
Rijksmuseum, Amsterdam, the Netherlands aeia, 


An engraving by Mantegna shows the sculpturelike figures 
and precise details that are typical of the artist's style. 


The mantis has armlike forelegs with sharp hooks used to hol 
its food. The insect’s slender body and green colour allow itto 
escape attention on the plants on which it lives. 


Mantle, Mickey (1931- _), an American baseball 
player, ranks among the leading home run hitters in 
baseball history, Mantle hit 536 home runs in regula 
season play. He spent his entire major league career — 
with the New York Yankees —from 1951 to 1968. He 
mainly played centre field and was a switch hitter, 

Mantle led the American League in home runs four 
times and was named the league's most valuable pla 
three times. He hit 18 World Series home runs, a reco 
Unlike most sluggers, Mantle had great speed, How: 
ever, leg injuries reduced his baserunning effectivené 
during the 1960s. Mickey Charles Mantle was born if 
Spavinaw, Oklahoma, U.S.A. He was elected to the Na 
tional Baseball Hall of Fame in 1974. Mantle’s autobiog 
raphy, The Mick, was published in 1985. 
Mantra. See Buddhism (The Mantrayana); Tran: 
dental meditation. 
Manu in Hindu mythology, was the man who sy 
atized the religious and social laws of Hinduism. 
ancient laws are called the Manu Smriti (Code of Mi 
They still influence the religious and social life of Int 
where Hinduism is the chief religion. The Manu Smm 
has three main parts: (1) varna, (2) ashrama, and (3) i 
dharma. 

Varna sets forth the basis of caste, the strict Hindi 
class system. Hinduism has four major varnas (grou 
castes). See Hinduism (Caste). $ 
Ashrama describes the four ideal stages of a Hint 
man’s life. First, he studies Hindu scriptures calle 
Vedas, and the duties of his caste. Second, he marri 
Third, after he fulfills his family obligations, he reti 
with his wife to a forest to meditate. Finally, in old äl 
the husband and wife separate and wander as begg 
called sannyasis, preparing for death. 

Dharma describes the four goals of life. They af 


dharma—fulfilling one’s religious obligation in society, 
(2) kama—enjoying sex and other physical pleasures, (3) 
artha-achieving worldly success through one’s occupa- 
tion, and (4) moksha—gaining spiritual release from 
worldly existence. 

Manuel II. See Portugal (The first Portuguese repub- 
lic). 

Manufacturing is the industry that makes cars, 

books, clothing, furniture, paper, pencils, and thou- 
sands of other products. The word manufacture comes 
from the Latin words manus (hand) and facere (to make). 
But today, manufacturing means the making of articles 
by machinery as well as by hand. 

Manufacturing plants have great importance to the 
welfare of their communities. When a factory hires 100 
workers, for example, it also creates about 175 jobs out- 
side the factory. These include jobs for canteen staff, 
clerks, and other people who provide the factory em- 
ployees with the goods and services they need. 

Until the early 1900's, the greatest manufacturing cen- 
tres were in Western Europe. The United States became 
the leading manufacturing nation during World War | 
(1914-1918). Since then, it has ranked as the greatest pro- 
ducer of manufactured goods. 


Kinds of manufacturing 


Manufactured items may be divided into heavy or 
light, and durable or nondurable goods. A durable 
product lasts for a long time. A nondurable product is 
used up quickly. A railway locomotive is a heavy durable 
product. A loaf of bread is a light nondurable item. 

All manufactured products are either consumer 
goods or producer goods. Retail shops, such as grocers 
or chemists, sell consumer goods to millions of buyers. 
These products include radios, rugs, food, and thou- 
sands of other items. Producer goods are products used 
to make other products. They include springs, bearings, 
printing presses, and many other items. 
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Manufacturing around the world 


Manufacturing industries are usually located in re- 
gions that have abundant natural resources, good trans- 
portation, mild climates, and large populations. North 
America, Europe, and Asia rank as leaders in all these 
categories. Together they produce more than 90 per 
cent of the world's manufactured goods. 

In the United States, there are over 500,000 manu- 
facturing companies that have total investments of over 
1 billion U.S. dollars. These companies include individu- 
ally owned firms, partnerships, and corporations. Much 
of the money invested is for the plant and equipment. 
The rest is represented by the inventory of materials 
waiting to be worked on or sold, U.S. manufacturing 
firms employ about 20 million people and account for 
about 22 of every 100 U.S. dollars earned in the nation. 

Most big U.S. manufacturers are near large cities. The 
15 major manufacturing regions, in order of importance, 
are Los Angeles-Long Beach, Chicago, New York City, 
Philadelphia, Detroit, Houston, Dallas-Fort Worth, Bos- 
ton, St. Louis, Rochester, Newark, San Francisco- 
Oakland, Cleveland, Milwaukee, and Baltimore. See 
United States. 

In Europe. Europe ranks after the United States as 
the world’s main manufacturing region. The major man- 
ufacturing nations of Western Europe are France, Ger- 
many, Italy, the Netherlands, Spain, Sweden, and the 
United Kingdom. 

Before German reunification in 1990, West Germany 
was already Europe's dominant manufacturing nation. Its 
factories were more modern and efficient than those in 
East Germany, which had been run by a centralized 
Communist planning system. Other countries in Eastern 
Europe, such as Hungary and Czechoslovakia, moved to- 
ward freer economic systems in the early 1990, with a 
shift from state-run to privately-run factories. State-run 
industries are often called nationalized industries. Major 


The manufacturing indus- 
try makes thousands of differ- 
ent products. The factory, /eft, 
manufactures polythene. 
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50 leading world manufacturers 


Manufacturer Sales’ Employees 
1. General Motors 
(United States) ......... 121,085 765,700 
2. Ford Motor (United States) 92,446 358,939 
3. Royal Dutch/Shell Group 
(United Kingdom/Netherlands) ....... 78,319 136,000 
4, International Business Machines 
(United States) <2. 0... sees ecusssee 59,681 387,112 
5. General Electric 
(United States) .. 49,414 298,000 
6. Mobil (United State: 48,198 69,600 
7. British Petroleum 
(United Kingdom) .... 45,206 126,020 
8. Toyota Motor (Japan) . 41,455 84,207 
9, IRI (Italy) ............ ee 41,270 422,000 
10. Daimler-Benz (Germany) 37,536 326,288 
11. Chrysler (United States) .. 35,473 145,507 
12. Texaco (United States) ... 33,544 40,000 
13. E.l, du Pont de Nemours 
(United States) 32,514 140,949 
14. Volkswagen (Germany) 30,393 260,548 
15. Hitachi (Japan) 30,322 161,325 
16. Fiat (Italy) .... 29,643 270,578 
17. Siemens (Germany) . 27,463 359,000 
18. Matsushita Electric Industrial 
Gapan) ighccsveoastceceaendsreieanuess 27,326 134,764 
19. Unilever (United Kingdom/ 
Netherlands) . 27,129 294,000 
20. Philips Gloeilampe: 
(Netherlands) 26,021 336,672 
21. Philip Morris (United States) 25,860 155,000 
22, Nissan Motor (Japan) .... 25,651 105,443 
23. Chevron (United States) . 25,196 53,675 
24. Renault (France) 24,540 188,936 


Manufacturer Sales’ Employees 
25. ENI (Italy 24,243 119,152 
26. Nestlé (Switzerland) 23,626 — 163,030 
27. BASF (Germany) ... 22,284 133,759 
28. Elf Aquitaine (France) .. 21,286 73,00 
29, Compagnie Génerale 
ectricité (France) . 21,204 — 219,460 

30. Amoco (United States) 21,150 5343 
31. Shell Oil (United States) . 21,070 32432 
32. Samsung (South Korea) . 21,054 — 160,596 
33. Bayer (Germany) ... 20,662 164,400 
34, Hoechst (Germany) 20,558 — 167,78) 
35. Toshiba (Japan) .. 20,378 — 121,000 
36. Peugeot (France) .. 19,658 — 160,600 
37. Occidental Petroleum | 

(United States) ........cceeeseeeeeeee 19,417 52,000 | 
38. Procter and Gamble | 

(United States) |... esere 19,336 7700 | 
39. Imperial Chemical Industries 

(United Kingdom) seses 18,233 12780 
40. United Technologies 

(United States) ........:.scceeeeee ees 18,088 18680 | 
41. Atlantic Richfield 

(United States) 17,626 2720 
42, Eastman Kodak (United States) 17,034 145,300 
43. Boeing (United States) ...... 16,962 147,300 
44. RJR Nabisco (United States) . 16,956 116,881 
45. Dow Chemical (United States) 16,682 55,50 
46. Xerox (United States) . 16,441 113,245 
47. USX (United States) ... 15,792 58,778 
48. Tenneco (United States) 15,707 94,00 
49. McDonnell Douglas 

(United States) 45,072 121421 
50. PepsiCo (United States) 13,007 235,000 


“In millions of U.S, dollars. Figures may include income from non manufacturing activities. Source: “The Fortune Directory,” Fortune, April 24, 1989; August 1, 1988, © Time, Inc. 


manufacturing nations of Eastern Europe include Po- 
land, Russia, and Ukraine. See Europe (Industry); Euro- 
pean Community. 

In Asia, large-scale manufacturing is mostly centred 
in China, India, Japan, South Korea, Russia, and Taiwan. 
Most countries in this continent produce only a few 
goods which workers make by hand, But Asia leads the 
world in the production of silk. Japan is one of the 
world’s major manufacturers of cars, machine tools, 
electronic products, precision instruments, and steel. 
Today, Japan manufactures more products than any 
Western European country. See Asia (Industry). 

In Africa, there is almost no manufacturing. The con- 
tinent has poor transportation and vast areas with 
sparse populations. Africa has about a third of the 
world's potential water power, But most sites for power 
plants are in regions where it would be difficult to de- 
velop industries. Less than 1 per cent of Africa's avail- 
able water power is used. See Africa (Manufacturing). 

In Latin America, manufacturing has gradually in- 
creased in importance. The region's leading manufactur- 
ing countries include Brazil and Mexico, which make 
such products as motor vehicles, chemicals, and steel. 
Many Latin American nations produce cement, proc- 
essed foods, and textiles. A number of countries, includ- 
ing Mexico and Venezuela, manufacture petroleum 
products. 

In Australia and New Zealand, manufacturing plays 
an important part in the economy, providing jobs for 
nearly a quarter of all workers in both countries. Aus- 
tralia has rich mineral resources, and produces most of 
its metals for local industrial use. It manufactures vehi- 


cles, and electrical and engineering goods, and hasa 

petrochemical industry. New Zealand lacks Australia's 
mineral resources, but its products include aluminium 
products, carpets, pulp, and paper. 


The main steps in manufacturing 


Design and engineering. Manufacturers must de- 
sign products that will be easy and safe to use, without 
being too expensive to make and deliver to a customer. 
Manufacturers of consumer goods often change the 
styles of their products. The new designs attract the 
public's interest and frequently include improvements 
on the old styles. After the basic product design has r 
been determined, engineers with different skills work ; 
produce instructions for making the product. They ofte 
build and test a prototype (sample of the product) be- 
fore selling the item. 

Purchasing. The raw materials and purchased parts 
used in making the finished product must be bought 
and delivered to the plant. Raw materials come from i 
farms, forests, fisheries, mines, and quarries. Some Mi 
ufacturers, such as those that make food products, by 
most of their raw materials from nearby areas. Others 
may require raw materials that must be shipped from dt 
the other side of the world. For example, the US. pe 
Ohio manufactures the most tyres in the world. But T 
rubber for these factories comes from Asia. Some T 
ufacturers purchase parts that are already made. Fo 
ample, car manufacturers buy finished tyres and us 
them in their own finished product—cars. 

Making products involves one or more of three iia 
processes: (1) synthetic, (2) analytic, and (3) condition 
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Manufacturers who use the synthetic process mix in- 
gredients or assemble ready-made parts. A paint manu- 
facturer mixes chemicals to produce paint, and a car 
company assembles parts to make a car. 

In the analytic process, the manufacturer breaks 
down a raw material. Oil refineries break crude oil 
down into petrol, oil, and other parts. A pig goes 
through an analytic process at a processing plant and 
comes out as ham, bacon, and other pork products. 

The conditioning process changes the form of raw 
materials. Ore from mines becomes ingots (bricks) or 
sheets of metal, which then may be formed into usable 
parts, Rocks from quarries are made into gravel. 

Besides making the product, a manufacturer must 
have a system of quality control. Specially trained work- 
ers check the raw materials and examine the finished 
products. They make sure that the products meet com- 
pany standards. Careful production control is also es- 
sential, Experts make sure that the right materials in the 
right amounts go to the proper place at the proper time. 

Distribution and sales account for a large part of 
the prices of products. A can of paint costs much more 
than the chemicals and labour needed to manufacture it. 
The final price of a product includes the costs of adver- 
tising, packaging, shipping, storage, commissions to Manufacturing in Asia includes many small, specialized, cot- 
salespeople, office work, and taxes. In addition to these tage industries where people produce goods at home, The 
costs, the price must give a fair profit to the manufac- woman in the piau inwoning on yarn for the domestic carpet 
turer, the wholesalers, and the retailers. industry inno tls ne 


Steps in manufacturing The 
steps in manufacturing are 

the same for nearly all types 

of products, including the car 
tyres shown in the photo- 
graphs on the right. First, the 
manufacturer designs the 
product. For example, tyre 
treads may be designed using 
à computer. Next, the pro- 
ducer buys the raw materials, 
such as bales of rubber from 
Indonesia. Then, the manufac- 
turer produces and inspects 
the product, Finally, the prod- 
ucts are distributed to shops 
ht ere customers may exam- 
me and purchase them. 


Selling the product 


Making the product 
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How science helps manufacturing 


Engineers and scientists continually experiment and 
search for new materials that will improve manufactured 
items. As a result of research since the early 1800's, man- 
ufacturers use hundreds of kinds of plastics. Plastic 
products have replaced less sturdy, less attractive, and 
more expensive materials. See Plastics. 

Research not only develops new products, but also 
finds new uses for old ones. In addition, it leads to 
lower prices as manufacturers discover more efficient 
ways to make products. For example, until car compa- 
nies developed the assembly-line method of manufac- 
turing in the early 1900's, only the wealthiest families 
could afford cars (see Assembly line). 

Widespread industrial research began after World 
War I (1914-1918), when research became more and 
more important as a part of manufacturing. Today, com- 
panies spend huge amounts for industrial research. See 
Research. 


How governments help manufacturing 


Thousands of government laws and regulations pro- 
tect a manufacturer's property. The government also 
provides legal ways to buy and sell goods and property 
and to establish companies. Government also plays an 
important role in keeping money stable so that its value 
does not change greatly from day to day and from one 
area to another. The government permits manufacturers 
to patent new products or methods that they have devel- 
oped (see Patent). 

Governments furnish businesses with statistics that 
help them plan their sales and purchases. They give 
manufacturers loans at low rates of interest, and some- 
times give them subsidies, or outright grants (see Sub- 
sidy). Governments protect home industries by levying 
tariffs on goods imported from other countries (see Tar- 
iff). Many nations encourage manufacturers to build fac- 
tories by not levying taxes on their profits for a certain 
number of years. Governments also provide funding to 
colleges and universities for manufacturing-related re- 
search. 


Related articles. See the section on Manufacturing in each 
country article. See also articles on specific products such as 
Car. Other related articles include: 


Aviation Industrial Revolution Printing 
Ceramics Industry Publishing 
Clothing Machine Technology 
Factory Mass production Textile 

Food Metal Transportation 
Forest products Plastics 


Manukau (pop. 226,147) forms the southern part of the 
Auckland metropolitan area in New Zealand. It has the 
largest population of any New Zealand city council area. 
Industries ranging from farming to heavy engineering 
provide jobs for about half its workers. About a third of 
the population are Maori or Polynesian. The city was 
formed in 1965 when two local government areas were 
combined. 

Manure is any substance produced by animals or 
plants that is used as fertilizer. Most manure consists of 
animal waste mixed with straw or hay from barnyards, 
though it may be pure animal waste. This waste is col- 
lected and spread onto fields. When it decays, it re- 
leases important nutrients that enrich the soil and aid 


plant growth. Manure also loosens the soil and im- 
proves its ability to absorb water. A special kind of ma 
nure called green manure is obtained from plants that 
are ploughed into the soil and allowed to decay, 

The content of animal manure varies widely, depend. 
ing on the kind of manure and whether it is fresh, dried, 
or partly decayed. Most animal manure from farms 
comes from the wastes of cattle and chickens. Horses, 
pigs, and sheep also provide manure. Animal manure is 
an excellent source of organic matter (substances con- 
taining carbon) for the soil. But it is low in such impor- 
tant nutrients as nitrogen, phosphorus, and potassium, 
In general, it takes about 900 kilograms of manure to 
supply as much of these three substances as 45 kilo- 
grams of a commercial fertilizer. 

The most common green manure plants are grasses 
and /egumes. Legumes are plants that belong to the pea 
family. They include alfalfa, beans, clover, and peas. 
Grasses and legumes provide the soil with organic mat- 
ter and large amounts of nitrogen. 

See also Fertilizer. 

Manus Island is the largest island in the Admiralty 
Group of Papua New Guinea. It has an area of 1,890 
square kilometres. It is mountainous and heavily for- 
ested. Only small areas along the coast and in the east- 
ern end are suitable for farming. About 20,000 people 
live on Manus and the surrounding islands. Most of the 
islanders are Melanesians. They are skilled at fishing 
and trade widely with people on nearby islands. The 
islanders grow taro, yams, pineapples, bananas, and 
sago. , 

The Dutch navigator Willem Schouten sighted the is: 
land in 1616. Germany claimed it in 1884, and Australian 
troops occupied it early in World War | (1914-1918). Dur 
ing World War II (1939-1945), the Japanese occupied itin 
1942. American forces recaptured it in 1944. In 1948, the 
United States withdrew its forces. In 1950, Australia set 
up a naval and air base on Manus. 

Manuscript is a term for any document written by 
hand or by a machine such as a typewriter or a persona 
computer. The word is often used to distinguish an aú- 
thor's original version of a work from the printed copy: 
In addition, manuscript refers to any handwritten docu 
ment from ancient times until the introduction of print 
ing in the 1400s. This article discusses such historical 
manuscripts. 

Most manuscripts can be traced to certain times 0° A 
areas by the material on which they were written. In an i 
cient times, for example, people living around the Me 
terranean Sea had manuscripts written on papyrus, hi 
leather, and wax tablets. During the Middle Ages, man 
scripts were written on parchment and on a refine 
form of parchment called vellum. By the 14005, paperi 
was replacing parchment for manuscripts. Paper mae 
printing books more practical, and, as a result, they 
came the principal means of transmitting the written 
word. lives 

Ancient and medieval manuscripts tell about the y 
and activities of people who lived hundreds and evoa 
thousands of years ago. Scholars learn about busine n 
transactions, customs and laws, family affairs, literatu 
government, and religious beliefs. Many of these mal 
scripts are also considered works of art because they 
are beautifully decorated or painted. 
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several wax tablets were laced together on one side to 
form a codex, which became the ancestor of the book. 

Parchment manuscripts. Parchment was made from 
cleaned and scraped skins, chiefly sheep, goat, or calf 
skins. It was an improved version of the animal skins 
used for ancient Persian and Hebrew religious writings. 
Sheets of parchment were trimmed into rectangles. 
About four sheets were stacked together, folded, and 
sewn at the fold to form a gathering, The entire manu- 
script could be bound between boards into a codex. 

The parchment codex was more durable than the 
older papyrus scroll that it largely replaced. It could be 
read more easily, and could be conveniently stored on a 
shelf, Papyrus scrolls were often kept in bins or boxes. 
Both sides of a sheet of parchment could be used for 
writing. 

Other manuscripts. Other materials were used for 
ancient manuscripts. From about 3500 B.C, the peoples 
of Mesopotamia wrote on small clay tablets that were 
baked like bricks to preserve them. Some manuscripts 
were written on the bark of various trees, on wood, or 
on thin sheets of copper that were rolled up. 


Manuscripts of the ancient Far East 


manuscripts. The Chinese had invented 

paper by A.D. 1. Their first books written on paper took 
the form of scrolls, Later, they made books by folding 
long strips of paper into accordionlike pleats. 

Before the Chinese invented paper, they wrote on 

; bones and silk. They also wrote on bamboo strips that 

The og Trinity College, Dublin, eland measured about 0.5 centimetre wide and 15 to 20 centi- 

Book of Kells is an illuminated manuscript of the Gospels metres long. They wrote on the strips in column form 


created + 
ated in Ireland between the mid-700s and early 800s. from top to bottom. Then they tied the strips together 
with string in much the same way that bamboo screens 
Manuscripts of the ancient Near East and window blinds are made. 
Papyrus manuscripts. Papyrus was the principal j CERTE EA 


prang material of the ancient Egyptians, Greeks, and 
on who lived in the lands surrounding the Medi- 
mose, Sea. Papyrus manuscripts appeared as early as 
book: .C. and continued in use even after parchment 
k s became common in the A.D. 300s. 
pa died was made from a tall, reedlike plant that 
Was oF the swamps of the Nile River in Egypt. Papyrus 
ing ees from the stem of the plant by remov- 
strips th ard rind and cutting the fibrous core into long 
sheets, lat were pressed together into sheets. The 
rolls, The turn, were pasted together to form scrolls or 
+ The scrolls varied in size but they averaged about 
Metre wide and 5 metres long. 
mpos scroll was the manuscript book of the 
Vero but it had drawbacks. First, papyrus was a 
Mates Ath ubstance that decayed rapidly in damp cli- 
oypt, it ough it was satisfactory in the dry climate of 
Pean Kah not durable enough for the damper Euro- 
and diffic E Second, the scroll was awkward to read 
one Soi lt to use if the reader only wanted to locate 
rite on ont of the manuscript. Finally, it was possible to 
ax only one side of the papyrus. 
also seme People of the Greek and Roman worlds 
ment called a wax tablets with a sharp, pointed instru- 
Stylus had a stylus, On the end opposite the point, the 
erase th a flat or rounded surface, which was used to Aztec manuscript of th 
e writing by smoothing the wax. Sometimes, a Mexican village. It is ma 


Newberry Library, Chicago 


e mid-1500's shows property records of 
de of fibre from the maguey plant. 
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Palm leaf manuscripts. In ancient India and some 
surrounding lands, the people also made books of 
strips only cut from palm leaves. They used strips about 
5 to 10 centimetres wide and 60 centimetres or more 
long. They made holes in the strips and then strung 
them together, forming the books. 


European manuscripts of the Middle Ages 


Parchment and vellum were the chief writing materi- 
als in Europe during the Middle Ages. They were gener- 
ally replaced in the 1400's by the adoption of paper and 
the invention of printing. 

Monks produced most manuscripts in special work- 
shops called scriptoria in their monasteries. The monks 
were often assisted by outside craftsmen. The manu- 
script writers were called scribes. Their work was highly 
specialized. One group of monks produced the parch- 
ment and another group did the writing. A third group 
decorated the manuscripts with designs or paintings, 
and a fourth group bound the finished pages into 
books. Monasteries traded manuscripts for books made 
in other monasteries, and some were sold. 

Medieval scribes made important contributions to the 
development of modern books. For example, scribes 
separated words with spaces, while the Greeks and Ro- 
mans had run words together without spacing. The 
scribes used capital and small letters and established a 
system of punctuation to make reading easier. Most of 
these developments occurred in the Carolingian period, 
during the late 700s and 800s in the scriptoria of what 
are now France and western Germany. 

Many manuscripts of the Middle Ages were beauti- 
fully decorated in various colours. Often, gold or silver 
leaf was used on the initial letters and the decoration. 
Such manuscripts were called ///uminated, because they 
looked as if they had been lit from inside. Today, we use 
the term i//uminated to refer to any decorated manu- 
script, whether or not it has gold or silver. 

Distinctive styles of illumination developed in differ- 
ent parts of Europe. There were, for example, Byzantine, 
English, French, Irish, and Italian styles of illumination. 
All these styles used six basic forms of decoration: (1) an- 
imals and human figures, (2) branches with leaves or 
berries, (3) geometric designs, (4) ornamental letters, (5) 
plaits (braids), and (6) scrollwork. 

Many books produced during the Middle Ages were 
Bibles, parts of the Bible, or other religious books. 
There were also many nonreligious books, including 
bestiaries (books about animals), romances, histories, 
legends, and writings by ancient Greeks and Romans. 


Illustrated manuscripts 


Some of the oldest illustrated manuscripts in exist- 
ence are copies of the Egyptian Book of the Dead. These 
scrolls date from the 18th Dynasty (1554-1304 B.C). The 
Egyptians placed copies of the book, which contained 
prayers and hymns, in their tombs. Illustrated papyrus 
rolls were also fairly common in ancient Greece and 
Rome. 

After the codex form came into use, illustrations took 
on greater importance as they occupied more space on 
a page and were framed in decorative borders. Full- 
page illustrations appeared during the early Middle 
Ages. Portraits, which were derived from Greek, Roman, 


or Byzantine models, began to appear in the late 700s, 
By the 1000, the custom had developed of beginning 
some sections of a manuscript with a small picture 
called a miniature. Some miniatures were painted within 
the large initial letter, called a Aistoriated initial, that 
began a manuscript section. 
Related articles in World Book include: 
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Manx. See Cat (Breeds of cats); Man, Isle of. 
Manzanita is a shrub of the heather family. It grows 
on the Pacific coast of North America. It is about 5 me- 
tres tall, and has attractive evergreen leaves. The leaves 
have smooth edges. White fuzz covers their undersur- 


The manzanita plant has bright red berries and attractive eW 
ergreen leaves, which make it a popular ornamental shrub. 


face. The small, bell-shaped flowers are pink or white. 
The fruit is red and fleshy. The kind known as bearberty 
(Arctostaphylos uva-ursi ) is a hardy creeping evergreen 
common in sandy soils. It grows throughout temperate 
regions of the Northern Hemisphere. 

Scientific classification. The manzanita belongs to the 
heather family, Ericaceae. It is Arctostaphylos tomentosa. 
Manzoni, Alessandro (1785-1873), ranks as one of 
Italy's greatest novelists because of his only novel, i 
Betrothed. This work, published in 1827 and revise in 
1840, set the standard for modern Italian prose style. 4 
The Betrothed is a long historical story set in Lombard) 
during the 1600's, when the province was ruled by if 
Spain. It describes the adventures of two simple, youl 
silk weavers, Renzo and Lucia, whose marriage is pr? 
vented by a local tyrant, Don Rodrigo. 

Manzoni was born in Milan. At the age of 16, he in 
began writing poetry, classical in style and patriotic 
inspiration and content. Manzoni was born a Roma 
Catholic, but paid little attention to his faith until aa 
He then underwent a crisis that led him back to peer 
cism. That crisis deeply influenced all his works. In 
tion to The Betrothed, he wrote five religious Saci 


Hymns (1812-1822), an ode to Napoleon, and two histori- 
cal plays. 

Eiso Italian literature (In the 1800's). 

Mao Dun (1896-1981) was a Chinese editor and writer. 
Many critics regard him as China's greatest realist novel- 
ist He played a leading part in the new literature move- 
ment in China in the 1920's and 1930's. After the Commu- 
nists established the People's Republic of China in 1949, 
he became minister of culture and held this post until 
1964. During the 1970's he served as vice president of 
the Chinese Writers Association. 

He was born in Tongxiang County, Zhejiang Province. 
His original name was Shen Yanbing. After finishing a 
preparatory course at Beijing University in 1916, he be- 
came an editor of the Shanghai Commercial Publishing 
House. In 1920, Mao Dun became.a founding member 
ofthe Literary Association, and he edited its influential 
short story magazine from 1921 to 1923. 

Later, during the 1920s, he published three medium 
length novels: Disillusion (1927), Vacillation (1928), and 
The Search (1928). His novel Midnight published in 1933 
are great influence on other social realist writers in 

na. 
Mao Tse-tung. See Mao Zedong. 
Mao Zedong (1893-1976), also spelled Mao Tse-tung, 
led the long struggle that made China a Communist na- 
tion in 1949, He then became the ruler of China and one 
of the world's most powerful people. Mao controlled 
China's artistic, intellectual, military, industrial, and agri- 
cultural planning policies. 

After the Communist victory, Mao’s round face with 
the mole on the chin became familiar throughout the 
world. Pictures of him appeared everywhere in China. 
Young and old learned his slogans and studied his writ- 
ngs His writings, particularly on guerrilla warfare and 
i e role of peasants in Communist revolutions, were in- 

luential outside China. Mao also wrote poetry. 
ie ue Mao was born to a peasant family in Shao- 
PA age in Hunan Province. He was still a student 
ih e revolution of 1911 to 1912 overthrew the Man- 
ot gevemmont and made China a republic. While em- 
Bein K a library worker at the National University in 
aie ering) in 1918, Mao became attracted to Com- 
roe n 1921, Mao and 11 others founded the Chi- 
‘Ommunist Party in Shanghai. 
Kio a Sommüntsts joined forces with Sun Yat-sen's 
But Acid (Nationalist Party) in an effort to unite China. 
tn aed between the Communists and Chiang Kai- 
1925, ih o eame Nationalist leader after Sun's death in 
ara a ae to warfare between the two groups. Mao 
rca i ‘ommunist leaders led small bands to Jiangxi 
lang’ $ 1928. By 1931, that province had become 
nee chief target. He began a series of “extermina- 
In 1934 Reo that nearly wiped the Communists out 
Province lao led the Communists to Shaanxi (Shensi) 

nee what is called The Long March. The 9,700- 
Wor aera lasted over a year and welded the sur- 

Japan had tightly-knit group under Mao's leadership. 

peas invaded Manchuria in 1931, and launched 
and Natio, T against China in 1937. The Communists 

arii E joined in an uneasy alliance until World 
ven fae in 1945. As the Nationalist armies were 
warfare t ind during the war, Mao organized guerrilla 
0 spread Communism. By 1945, the Commu- 
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nists controlled areas pop- 
ulated by nearly 100 mil- 
lion Chinese. In 1946, fight- 
ing between Communists 
and Nationalists began in 
Manchuria. The Commu- 
nists gained control of 
China by October 1949, 
and the Nationalists with- 
drew to Taiwan. 

His leadership. Mao 
formed the Chinese into a 
tightly controlled society 
more quickly than most 
observers thought possi- 
ble. After taking power, he made an alliance with the So- 
viets, who helped strengthen the Chinese army when 
Chinese forces aided North Korea during the Korean 
War (1950-1953). 

After the Korean War, Mao began programmes to ex- 
pand agricultural and industrial production. In 1958, a 
crash programme called the Great Leap Forward failed. 
In the 1960s, a split developed between China and the 
Soviet Union. Mao ordered a nuclear research pro- 
gramme that led to Chinese experimental nuclear explo- 
sions in the 1960s. 

In 1959, Mao gave up his title of chairman of the Peo- 
ple’s Republic. But he kept control of the country and of 
the Communist Party. By the 1960's, disputes between 
China and the Soviet Union had expanded into a strug- 
gle for leadership of the Communist world. Mao consid- 
ered himself the true interpreter of Marx, Lenin, and Sta- 
lin. Mao believed that poor nations would inevitably 
revolt against richer nations. He also accused Soviet 
Communists of being soft in their attitude toward the 
United States. 

In the mid-1960's, China suffered a series of diplo- 
matic defeats, and Mao launched the Cultural Revolu- 
tion, a campaign against so-called revisionists (those fa- 
vouring changes), to maintain revolutionary enthusiasm. 
Young Red Guards publicly disgraced many officials. In 
the early 1970's, China improved its relations with the 
Western nations. Mao died in September 1976, after a 
long illness. 

‘After Mao's death, Chinese leaders reversed many of 
his policies and ended the emphasis on his personality. 
They looked to Japan, the United States, and European 
countries for help in modernizing China's industry, agri- 
culture, science, and armed forces. These goals were 
called the Four Modernizations. 

See also China (History); Jiang Qing. 

Maori Battalion, officially the 28th Battalion of the 
New Zealand Army, formed part of the Second New 
Zealand Expeditionary Force in World War Il (1939- 
1945). 

Maori troops served with the Allies in Britain, Greece, 
Crete, northern Africa, and Italy, and gained a reputation 
for great bravery. One of the officers of the battalion, 
Moananui-a-kiwa Ngarimu, won the Victoria Cross, Brit- 
ain’s highest military award, for his bravery in a battle at 
Jebel Tebaga, in northern ‘Africa, in 1943. Two days after 
World War Il began, Maori leaders asked the govern- 
ment to form a Maori infantry unit. The Maori Battalion 


was formed in 1940. 


Mao Zedong 
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Traditional Maori dress for women consisted of skirts and cloaks. Decorated clothing was 
saved for ceremonial occasions, /eft However, Maori families today, right, dress in the same way 


as Pakeha (European) New Zealanders. 


Maori 


Maori are the original inhabitants of New Zealand. 
They are Polynesians, a people who are characteristi- 
cally tall and heavily built, with brown skin, brown eyes, 
and dark hair that is either wavy or straight. The Maori 
settled in New Zealand from somewhere in eastern Pol- 
ynesia, perhaps the Cook Islands or Tahiti, more than a 
thousand years ago. The Maori language is related to all 
other Polynesian languages but is especially close to the 
language of the Cook Islands. 

According to Maori traditions, the first ancestors ar- 
rived in New Zealand in a number of canoes, from a 
place called Hawaiki. By the end of the 1700's, when Eu- 
ropeans began to arrive in New Zealand, the Maori had 
settled both the North and South islands. 

New Zealand differed from Hawaiki in many ways. It 
had a different climate and different kinds of soils. Most 
Maori settled where the soil was good and the climate 
was warm enough to grow crops of kumara (sweet po- 
tato) and faro, another root crop. As a result, the popula- 
tion was especially heavy around the northern coast of 
the North Island, around lakes Taupo and Rotorua, and 
in the valleys of the Waikato and Waipa rivers. Few of 
the Maori settled inland or in the south of the South Is- 
land. 


How the Maori lived 


Food. The Maori of warmer parts of New Zealand ate 
kumara and taro as their basic food for most of the year. 


They had developed a way of storing the rather perish- 
able roots through the winter months. In colder areas, 
the Maori made a coarse flour from the starchy paste 
obtained from the roots of the bracken fern. Throughout 
the country, they took plentiful supplies of fish and 
shellfish from the sea, rivers, and lakes. They becom td 
pert at snaring and spearing the many birds that lived in 
the rainforest that covered most of the country at that 
time. The earliest Maori also hunted the various speg 
of the giant flightless bird they called moa. They eventu 
ally exterminated the moa, which included the largest 
birds that ever lived. 

The Maori took rats and dogs with them from 
Hawaiki, partly for food. In addition, the new country 
provided many minor foods such as herbs, fungi, ai X 
ries from trees, and fronds of various ferns that cou! 
eaten. Few of these plants grew in Hawaiki, and the 
Maori had to learn which ones could be eaten. In he, 
case of a few plants, such as the poisonous karaka i i 
the Maori discovered how to destroy the poisonous 
ment and produce a nutritious food. ; d 

The Maori had no containers that would witha 
fire, so they could not cook by boiling. They cooke 
most food in earth ovens. They would make soch a 
oven, called a haangi, by digging a shallow pit an The 
ing white-hot stones that had been placed ina fire, Pg 
they would place the food on top and cover everyt A 
with leaves, and then earth. If they splashed water a 
the hot stones before adding the food, it was stent 
Otherwise, it was baked. Sometimes they cooked by 
placing food on the embers of an open fire. 


Clothing. The Maori needed protection against the 
cold climate, so unlike the climate of Hawaiki. New Zea- 
land flax provided an ideal raw material for warm cloth- 
ing, Its leaves, two metres long, provided long, strong fi- 
bres that could be woven into fabrics. The Maori called 
the flax harakeke, and made virtually all their ropes, fish- 
ing lines, nets, and clothing from it. Men and women 
wore waist kilts and capes or cloaks all made from the 
woven fibre of flax. They decorated many ceremonial 
cloaks with down from birds, with strips of dog-skin, or 
with dyed threads woven in geometrical patterns 
around the borders. 

Housing, like clothing, had to be warm. In many 
cases, the Maori built houses over rectangular excava- 
tions in the ground and with little or no wall. Such 
houses served as sleeping quarters. Larger houses 
might have elaborately carved porches and carved slabs 
depicting ancestors spaced round the interior walls. 
Storehouses for food, raised on posts for protection 
from rats, had the most elaborate carvings. But these 
carvings were displayed on the outside. 


Tribal organization 


Villages and forts. In the more populated districts of 
New Zealand, the Maori lived in villages for most of the 
year, All of the occupants were related to each other 
and, as a group, bore the name of their common ances- 
tor, As many as several hundred people might occupy 
the same village and be called, for example, Ngaati- 
Tamatea, the descendants of Tamatea. If the village was 
unfortified, it was called a kaainga. If it was built in a 
place that was difficult to reach and was fortified by 
trenches, walls, and fences of pointed sticks, it was 
called a pa. 

The people did not stay in villages throughout the 
year, At appropriate seasons, they moved to various 
of the tribal lands to live in puni (camps) and ex- 
“os el food resources. In late summer, for ex- 
he ey might camp by the sea to catch and dry 
ie or winter food supplies. In late autumn and early 

er, they might move camp to the edge of the forest. 
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There, they would snare such forest birds as wood pi- 
geons, and would preserve them in the birds’ own fat. In 
times of war, or threat of war, people from undefended 
villages would move into the pa and prepare to defend 
themselves. Their ability to withstand a siege depended 
in part on their having an adequate supply of food 
stored there. 

The Maori word for a tribe was /wi. One or more of 
the subtribes of a tribe occupied a village. These sub- 
tribes, called haapuu, contained a number of family 
groups known as whaanau. Each of them lived together, 
sharing food and other things. The leaders of the vari- 
ous groups were called rangatira (chief). They did not 
rule like kings, with absolute power, but reached deci- 
sions by discussion among themselves and with the 
people. 

The working year. The Maori working year began 
in midwinter, when the group of stars called the Pleia- 
des first appeared in the eastern sky just before dawn. 
At this time of year, the Maori speared and snared pi- 
geons and parrots in the bush while they were fat from 
feeding on the autumn berries of such trees as the miro 
and the tawa. 

The Maori called spring the time of digging. They 
prepared the ground for planting kumara and taro after 
the danger from frost had passed. They spent much of 
their time in the early summer weeding the crops. Later 
they moved to their fishing camps, if they lived near 
water, and caught fish, such as sharks and eels. They 
preserved fish by splitting them open and drying them 
in the summer sun. Preserving food ensured supplies 
for the winter months. 

The food a tribe could find varied from one place to 
another. Each tribe liked to give visitors the special food 
of its district, which might be inanga (whitebait), kereruu 
(pigeon), tuna (eel), or perhaps crayfish, or the large 
clams called toheroa. 

The Maori harvested their kumara in autumn and 
stored the sweet potatoes in underground houses 
called rua. With care, the kumara would last right 
through the winter and spring. 


Lithograph by George French Angas. G- R Roberts, Alexander Turnbull Library, New Zealand 


Maori villages had wooden 
fences for fortifications. The 
eople built houses over ex- 
cavations in the ground but 
built storehouses on stilts to 
protect food from rats. 


176 Maori 


Warfare. Fighting among groups was known in all 
parts of Polynesia, but it was especially prominent in 
New Zealand. One tribal group expected to go to war 
for revenge if members of another tribal group stole 
land or a woman, killed a member of the group, or sim- 
ply made insulting remarks about an important person. 
The Maori believed that they had to take utu (revenge) 
for wrongs suffered if they were to maintain the mana 
(prestige of the group). Fighting that began in this way 
might continue for generations, because each group in 
turn believed that it had to take revenge for the other 
group's last attack. 

Members of a tribe or subtribe sometimes quarrelled 
with other members of the same group. The people 
who had been wronged would send a war party to at- 
tack the people responsible. The two groups might 
fight, but they would take care that no one was killed. 
Quarrels with outsiders were more serious and could 
result in war, when each side made every effort to kill 
the enemy. Maori sometimes threw stones and cast 
spears when fighting. But for the most part they fought 
with weapons held in their hands. They used short clubs 
called patu, stabbing spears called tao, and flat-bladed 
quarterstaves known as taiaha. Before setting out on the 
war trail, warriors would undergo magic rites that they 
hoped would protect them. They would also look for 
signs they believed indicated the future to see if the ex- 
pedition was likely to be successful. 

The Maori were cannibals and sometimes killed and 
ate their defeated enemies. In other cases, they took 
prisoners home as slaves. They cut off the heads of dead 
warriors and preserved them by smoking them over a 
fire before taking them to their homes. They took the 
heads of enemy warriors so that they could be ill-treated 
by those who had suffered in earlier fights. They took 
the heads of their own dead so that the enemy could not 
ill-treat them. 

The Maori were a fierce people. Their tribal histories 
are concerned largely with warfare and revenge. When 
they had only hand-held weapons, the numbers killed in 
war were probably not great. But with the coming of the 
Pakeha (Europeans), Maori tribes began to acquire fire- 
arms. The early 1800's were terrible years of warfare be- 
tween tribes, and many people were killed. 

Eventually, intertribal warfare ceased, and a few short 
years of peace were succeeded by a number of wars be- 
tween the British settlers and Maori tribes. The underly- 
ing cause of these wars was the reluctance of the tribes 
to sell as much land as the settlers wanted. 


Religion 


Beliefs. The Maori believed that the universe evolved 
out of a void of nothingness. After endless ages of dark- 
ness, the light came and revealed the sky and the earth. 
The Sky Father, Rangi, and the Earth Mother, Papa, were 
pressed close together, and their many children lived in 
the cramped darkness between them. One son, Taane, 
forced his parents apart and propped the Sky Father 
high above the Earth Mother. Light flooded in, and each 
of the sons took up his tasks as god of some aspect of 
the natural world. Tawhiri, who had opposed separating 
the parents, went with his father into the sky and be- 
came god of the elements. His children, the winds, at- 
tacked the brothers who had remained with the Earth 


Traditional utensils included food baskets, fernroot beaters, 
mats, bone shellfish pickers, wooden bowls, bark baskets, and 
gourd containers. 


Mother, They snapped off the great forest trees, chil- | 
dren of Taane. The fish, the children of Tangaroa, fledto | 
the depths of the ocean. The kumara, children of Rongo | 
and the edible fernroots, children of Haumia, hid deep 
in the bosom of the Earth Mother. Only Tuu, god of 
mankind, stood firmly upright and defied his brother, 
Tawhiri. fi 
Later, when Tawhiri’s rage had abated, Tuu attacke 
his brothers for their cowardice. He felled the children 
of Taane and built great canoes, from which he fishe i 
up the children of Tangaroa. He sought out the childre 
of Rongo and Haumia where they had hidden, below 
the earth's surface, and cooked and ate them. In this 
way, he took revenge on his brothers. tel 
The children of Rangi and Papa were all boys. w ‘of 
Taane wanted a wife, his mother advised him to fasl Hh 
the first woman from red earth. He did so and breat 
life into her. He named her Hine-ahu-one, the eart “be 
formed maid, and married her. Their daughter later 
came the guardian of the Dark World of the Dent “ii 
Maaui, the hero, tried to destroy this goddess of vl 
If he had succeeded, people would be immortal, Hi hi 
as the moon dies, only to return to life again. But 
failed and was killed. So death came to humankind: nol 
This brief account of Maori beliefs about the E ` 
the world includes many references to conflict, a 
and revenge. These ideas played an important pä 
early Maori society. itoi 
Birth rituals. The Maori welcomed babies up 
tribal community. They knew that they needed a a 
of warriers to defend the community and woma chil 
bear the children of warriors. They dedicated ma! 


dren to the arts of war and the tasks of peace with magic 
rituals. They dedicated girls to becoming skilful weavers 
and gatherers of food. 

In primitive Maori societies, giving birth was a time of 
great danger for women and infancy was the most dan- 

erous time of life for children. From the time the ex- 
pectant mother's pregnancy became known, her family 
protected her by magical ritual. When her child was 
born, the family followed a series of rites intended to 
protect it from harm and allow it to be reared success- 
fully to a useful adulthood. 

Burlal customs. Many children died in infancy, and 
those who survived faced accidents and violent death. 
Among the Maori, old age began soon after 40 years of 
age, and few people reached the age of 50. 

When someone died or was killed, his or her body 
was dressed in finest clothes and tied upright in a sitting 
position. Family, friends, and relatives from afar assem- 
bled to pay their respects and to bid farewell to the 
dead person. They wept unrestrainedly and cut and 
scratched their faces and bodies with sharp flints. After 
some days, they buried the body or left it in a secluded 
place to decay. About a year later, they gathered the 
bones, wept over them again, and took them to their 
final resting place in some hidden spot, deep in the 
tribal territory, where they would be safe. 


Maori culture 


Maori language. There are five vowel sounds and 
ten consonant sounds in Maori. The vowel sounds are 
written with the five vowel letters of the Roman alpha- 
bet, a, e, i o, and u. Eight of the consonant sounds are 
written with the letters 4, k, m, n, p, r, t and w, and two 
are written as combinations of letters, ng and wh. In the 
list of Maori words on this page, every one ends with a 
vowel, No two consonant sounds ever come together, 
but sequences of vowel sounds are common. Two dif- 


gas. G. R Roberts, Alexander Turnbull Lib 


Common Maori words 

aho fishing line mounu bait 
awa river mutu ended 
haere go ngaro lost 
hau wind noho sit 
hoia soldier nui big 
huka snow oma run 
ika fish ora alive 
inu drink paaremete parliament 
iti small pai good 
kaahu hawk pakaru broken 
kaawanatanga government pakipaki clap hands 
kai eat pango black 
kapua crowd pereti plate 
kata laugh pooti vote 
kauhoe swim pootitanga election 
kaukau bathe short 
kawa sour pupuhi shoot 
kino bad raa sun 
kiore rat rangi sky 
kooti court reka sweet 
koroheke old man roa long 
kohu fog roto lake 
kuia old woman ruku dive 
kupenga net ruuma room 
kurii dog taakaro play 
maa clean taitama youth 
maakuu wet takoto lie down 
mahana warm tamaiti child 
mahau porch tapu sacred 
mahi work tatau door 
makariri cold teepu table 
manu bird tere swift 
marama moon toromi drown 
maranga get up tuu stand 
maroke dry tuuturi kneel 
mataaho window ua . rain 
matau fishhook wahine woman 
mate dead waka canoe 
maunga mountain whara injure 
moana ocean whare house 
moe sleep whenua land; earth 
moni money whetuu star 


Desea iaaa i sn ts te aea a 


y, New Zealand 


Fighting was an important 
part of traditional Maori life. 
War parties travelled by 
canoe to take revenge on 
other tribes. 
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Wood carving developed into a major art form in New Zealand, where softwood timber was 
available. This aspect of traditional culture has been preserved by Maori people today, /eft. Elabo- 
rate carvings are still used to decorate meeting houses, right. 


ferent vowels coming together are called a diphthong. 
Two identical vowels coming together are called a Jong 
vowel. The word raakau (tree) contains a long vowel, aa, 
and a diphthong, au. 

Many Maori words used today have been borrowed 
from the English language. They have been altered to fit 
in with the sound patterns of Maori speech. For exam- 
ple, the Maori words for member of parliament are 
mema paaremeta. 

Oral literature. The Maori had no writing before Eu- 
ropeans reached New Zealand, but they had both prose 
and poetry in oral form—that is, literature passed on 
from one generation to the next by word of mouth. It 
embodied not only origin myths, such as the story of 
Rangi and Papa, but also the traditions of migration to 
New Zealand and the histories of individual tribes, The 
Maori sang their poetry instead of reciting it. They sang 
love songs, laments, lullabies, and cursing songs abus- 
ing their enemies. The war chant called a haka is a kind 
of rhythmically shouted poetry. 

The chant that is familiar to most New Zealanders is 
“Ka mate, ka mate,” the haka said to have been com- 
posed by the famous warrior chief, Te Rauparaha. He 
was being pursued by enemies, but was hidden in the 
darkness of an underground store pit by a bearded old 
man. Te Rauparaha did not know for certain whether the 
hairy man would reveal his hiding place until the enemy 
had passed. As the sunlight flooded into the store pit, he 
chanted his haka: 


Ka mate, ka mate It was death, was death 


Ka ora, ka ora Now ‘ts life, ‘tis life, 
Teenei te tangata Here is the hairy man 
puuhuruhuru 


Naana i tiki mai Who caused the sun to 
whakawhiti te raa shine 

Arts and crafts. The Maori had carved in wood and 
stone in Hawaiki. When they landed in New Zealand, 
they found long-lasting softwoods suitable for carving 
and tough, fine-grained greenstone that could be — 
ground into sharp-edged chisels. With these materiki 
Maori craftworkers developed skills in carving bevot 
any found elsewhere in Polynesia. They carved fiou 
ing curves and spirals on the surfaces of massive ani 
grotesque human figures. When the Maori learned to 
use steel tools, they developed the art of carving A 
further. The great carved houses still being made today 
carry on the traditional patterns. ; 

Maori painters worked with red, black, and white 
paints. They used curved-line decorations similar to 
those on carved figures. They still paint the rafters 0 
meeting houses with these traditional designs. 

Maori weavers had plaited floormats and baski 
often in beautifully patterned forms, in Hawaiki. TI 7 
continued these crafts in New Zealand and invente 
new art, that of finger-weaving. This form of wea 
known as whatu, utilized the strong and durable j A 
obtained from the long leaves of the New Zealan 
The weavers did not use looms. Instead, they inter- ris 
twined individual threads with skilful hand movemen y 
to produce finely woven cloaks. They decorated T 
these cloaks with feathers from various birds, SUC 
the pigeon or the kiwi. n lled 

Both men and women practised tattooing, ca! made 
moko. They cut into their skins with small chisels e 
from greenstone or bone. Then they rubbed oi fles 
the cuts. The dye, usually soot, remained when t 


healed. Tattooing was a sign of rank. A Maori acquired a 
moko slowly, because it was painful and dangerous if 
done too hurriedly or over too great an area. Maori war- 
riors wore tattoos on the face and sometimes from the 
waist to the knees. Women wore tattoo marks only on 


the chin and lips. 
History 


The ancestors of the Maori and other people of the 
Pacific Islands came from southeastern Asia, migrating 
from island to island, and finally settling in Polynesia. 
About a thousand years ago, the Maori ancestors left 
their Polynesian homeland and arrived in New Zealand. 
Cultural historians have disagreed about whether the 
Maori ancestors came as a result of accidental voyages 
or by planned migration in fleets of canoes. Recently, 
successful voyages between tropical Polynesia and New 
Zealand in replicas of the old double canoes, without 
navigating instruments, have added weight to the argu- 
ment that the voyages were planned. 

The Maori had been living in New Zealand for at least 
athousand years when the British explorer James Cook 
made his first visit in 1769. Within a few years, sealing 
parties and whaling vessels were calling regularly at 
New Zealand. By the early 1800's, Europeans had estab- 
lished a permanent settlement at Kororareka (now Rus- 
sell) in the Bay of Islands. 

When the Maori began to acquire firearms from the 
Europeans, the wars between the tribes became exten- 
sive and bloody. From about 1810 to 1835, New Zealand 
was a battleground. Northern war parties travelled hun- 
dreds of kilometres on expeditions to the south. In some 
cases, they were away from home for as long as two 
years, Tribes with guns slaughtered tribes that had not 
yet acquired such weapons. 

a Marsden introduced Christianity into New 
ey at the Bay of Islands in 1813, but it did not be- 
frar paho rtant to the Maori until more than 20 years 
ont bone in the late 1830's, the war-weary tribes 

i pea i Shortly afterward, in 1840, many Maori chiefs 
ae the Treaty of Waitangi, giving Britain sovereignty 
Hh aay Zealand in return for the protection of British 
(ital hee peace did not follow. Quarrels broke out 
st te e settlers and the Maori, leading to war. The 
bea conflict, known as Hone Heke’s war, oc- 
Hee ly the Bay of Islands in 1845, and was over within 
the ee and larger-scale wars took place in Tara- 

its ua aikato, and the Bay of Plenty areas after 1860. 
Nanded ji pegan mainly because the settlers de- 
not final and and the Maori refused to sell it. Peace was 

ik thi y attained until 1872. 
vider aa some tribes tried to unite Maori people 

oa konm ole king. Later, after much of their land had 
TS scated by the government, members of the 
unay, uen withdrew to the area still called the King 
aR ao ler their leader and king, Potatau Te Whero- 
pone 4 x Some years, they remained isolated and op- 
00s that qos influence. It was not until the late 
settlement ee King County was opened for European 
Welington, a railway was built linking Auckland and 
eae the Maori population dropped to its 
isease, | only about 40,000 people. Wars, alcohol, 
» loss of land, and loss of tribal security all took 
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their toll. Then, in the early 1900's, the Young Maori 
Party drew together a group of well-educated Maori 
who put their skills to work for their people. But the 
Maori population moved only slowly toward full partici- 
pation in the majority life style of New Zealand. Most 
Maori continued to live in isolated rural settlements and 
to have little contact with the white community. The 
level of health care, education, housing, and wages was 
considerably worse among the Maori than among most 
New Zealanders. During this period, a number of lead- 
ers emerged who wanted to improve living standards 
without losing the Maori cultural identity. James Carroll, 
Maui Pomare, Apirana Ngata, Peter Buck, Princess Te 
Puea, and Wiremu Ratana played an important part in 
the adjustment of the Maori to a new way of life. They 
stressed the need to preserve Maori culture, to rebuild 
their community life, and to continue to use the Maori 
language. 

Until World War II (1939-1945), the great majority of 
Maori lived in country districts. A high proportion of 
Maori men served overseas, mainly in the famous Maori 
Battalion, which fought in Greece, Crete, northern Af- 
rica, and Italy. At home, many of the young women 
obeyed wartime regulations and took work in the towns. 
After the war, the Maori began a massive movement to 
towns and cities. This movement has been compared to 
the original migration that brought their ancestors to 
New Zealand, because it required almost as great an ad- 
aptation to new living conditions. Now, more than 75 
out of every 100 Maori live in towns and cities. The 
Maori are no longer confined to a few occupations, 
though many of them work in unskilled and lower-paid 
jobs. Today, Maori can be found occupying positions at 
all levels of society. 


Maori today 


Pakeha and Maori are two different kinds of New 
Zealanders. Pakeha are white people whose ancestors 
lived in Europe. Maori are brown people whose ances- 
tors have lived in New Zealand for many generations. 
Pakeha have lived in New Zealand for about 200 years, 
and many marriages between the groups have resulted 
in a good deal of mixing. There are now few Maori who 
have no Pakeha blood, and many Pakeha have some 
Maori blood. Most people of mixed blood tend to re- 
gard themselves as Maori or as Pakeha. 

New Zealand does not have a separate class for peo- 
ple of mixed Maori and Pakeha blood. Nor does it insist 
that all people who are of Maori descent be classified as 
Maori. 

According to recent population estimates, there are 
about 400,000 Maori in New Zealand's population of 3.5 
million—about one Maori for every 12 Pakeha. Most 
Maori still live in the North Island. They have concen- 
trated in North Auckland, the Waikato-King country, the 
Bay of Plenty, and the East Coast-Poverty Bay areas. 
Auckland, Wellington, Gisborne, Hamilton, Whangarei, 
and Rotorua all have large Maori populations. 

Maori culture continues to exist, but its form has 
changed greatly since the mid-1800's. The Maori way of 
life has become more and more like the general New 
Zealand way of life. » 

There are a number of indications that this integration 
of life styles has not been entirely successful. In general, 
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the Maori have lower educational qualifications and 
earn less money than the Pakeha do. There are propor- 
tionately more Maori unemployed than Pakeha. There 
are more Maori in New Zealand's prisons than would be 
expected on a population basis. Maori do not live as 
long as Pakeha, and in particular, more Maori babies 
than Pakeha babies die during the first year of life. In 
general, Maori health standards appear to be worse 
than they should be. It may be that all of these social 
problems could be solved by better education. But, in 
any case, it is clearly undesirable for two groups in the 
same society to continue to have markedly different ed- 
ucational standards. 

Accordingly, in recent years, measures have been 
taken to improve the educational achievement of young 
Maori. The Maori Education Foundation provides funds 
to assist Maori pupils toward higher education. The 
government gives aid to schools that have a high pro- 
portion of Maori pupils. The universities encourage 
Maori enrolment. Since the 1970's, the Maori Affairs De- 
partment has run a determined campaign to persuade 
Maori youths and their parents that educational attain- 
ments are worth pursuing. 

In spite of these measures, Maori educational 
achievement remains unsatisfactory. Recently, it has 
been argued that the problem is due to the kind of edu- 
cation that is being offered, and schools are being 
urged to adapt the curriculum to include aspects of 
Maori culture. 

Some people believe that it is at least as important for 
the Maori to regain some of the features of the old 
Maori culture as it is for them to match the Pakeha in 
terms of earning money and owning material goods. 
Such values as aroha (love and generosity), mana Maori 
(prestige and respect within Maori society), and Maori- 
tanga (Maori culture) are, in this view, as important as fi- 
nancial success and status in the Pakeha world. 

Maori tribes today. The Maori still retain member- 
ship in their particular tribes, even though the members 
of each tribe may be widely scattered throughout the 
country. They know what is their tribal territory and 
probably still own shares in some of the land there. 
They may be members of the tribal committee. They will 
almost certainly return, at least now and again, to their 
own marae to some ceremonial gathering, perhaps a fu- 
neral or wedding, or a meeting about the use of land. A 
marae is a piece of land owned in common by a subdivi- 
sion of the tribe. Its members use it as a meeting place. 
They will make every effort to provide it with a meeting 
house, called a whare-nui, and a dining hall, called a 
whare-kai, where they entertain each other and their 
guests. All members of a marae are related, and on im- 
portant occasions, the people will gather together, no 
matter how far they have to travel. 

At a marae gathering called a hui, every person pres- 
ent is considered to be either a tangata whenua (host) or 
a manuhiri (guest). The hosts are normally the owners of 
the marae. It is their responsibility to provide hospitality 
for the manuhiri. This will involve preparing the meeting 
house so the guests may sleep there, and cooking meals 
for the guests as long as the hui lasts. All of this work is 
done by younger people. At least as important is the 


ceremonial welcome to each group of manuhiri as they 
arrive. This is done by the older men and women, 

The manuhiri arrive in groups. As a group ap- 
proaches the gateway to the marae, one of its women 
announces the group's arrival by a high-pitched, waver- 
ing cry known as karanga. Her cry will be answered by 
the karanga of one of the tangata whenua women wait- 
ing in front of the meeting house. This answering ka- 
ranga will contain such words as “Welcome, guests 
from afar. Welcome to this, our marae.” The group 
moves slowly forward across the marae and pauses in 
silence in front of the meeting house. Nothing is said, 
but the low sobbing of the women on both sides indi- 
cates that they are remembering their mutual kinsfolk 
who have passed away since the last such occasion. 
Then the visitors move off to the right where seats have 
been placed for them. No sooner are they seated than 
one of the older tangata whenua men rises to his feetto 
welcome his guests. His speech begins with a chant and 
ends with a song. He bids farewell to-the dead, urging 
them to depart peacefully to the world of spirits, and he 
welcomes the living. He mentions the reasons for the 
present gathering. 

Those among the guests who wish to speak will have 
their opportunity. Each speaker begins with a chant and 
ends with a song, and may be assisted by others from 
his group. When the speechmaking is ended, the hosts 
form a line, and the guests move from one to another 
shaking hands and kissing, or pressing noses in the old 
greeting called hongi. Now the welcome ceremony is 
over. The tapu that prohibited guests and hosts from 


Pakeha (Euro 4 
attle on 


The Maori today do the same kind of work as 
pean) New Zealanders. Many Maori raise dairy ©: 
like this one near Hamilton. 


mingling freely at first has been removed. The visitors 
goto the whare-kai to eat a meal that the young women 
serve from the haangi (earth-oven) prepared by the 
young men. 

Maori politics. The Maori are represented in Parlia- 
ment by four Maori members elected from four Maori 
electorates: Northern, Western, Eastern, and Southern. 
These four electorates together cover the whole of New 
Zealand. The separate Maori electorates were estab- 
lished in 1867. Until 1975, all Maori of more than half 
Maori blood were required to cast their votes in one of 
them. Since 1975, the Maori, including anyone de- 
scended from a Maori, have had the right to choose 
whether to vote in a Maori or a general electorate. 

The Maori seats in Parliament have always been held 
by members who are themselves Maori. Since 1943, the 
Maori members have been, almost without exception, 
members of the Labour Party. From time to time, Maori 
have stood for election in one of the general elector- 
ates, and some of them have been elected. 

There have been some outstandingly talented Maori 
politicians in past years. Men such as Sir James Carroll, 
Sir Maui Pomare, Sir Peter Buck, and Sir Apirana Ngata 
helped their people through the many difficulties asso- 
ciated with changing from the old Maori way of life to 
the new ways of the modern world. 

Maori religion. Missionaries, both Protestant and 
Catholic, began their work in New Zealand early in the 
1800's. By 1840, almost all Maori had become Christians. 
Today, some Maori belong to each of the churches rep- 
resented in New Zealand. The Anglican faith has the 
highest percentage of members from both races. There 
are about equal proportions of Maori and Pakeha who 


Re Catholics. More Maori than Europeans are Mor- 
ns, 
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Maori religious leaders include Sir Paul Reeves, who 
became archbishop of New Zealand in 1979. He was the 
first Maori to be selected for this position. In 1985, he 
became the first Maori to be appointed governor gen- 
eral of New Zealand. 

Two churches with substantial Maori membership 
are Maori in origin. The Ringatu church was founded in 
1872 by Te Kooti, the last of the Maori leaders to oppose 
European authority by armed force. The Ratana church 
was founded by Wiremu Ratana in the 1920's. The Rin- 
gatu church combines aspects of Christian and tradi- 
tional Maori beliefs, but the Ratana church rejects belief 
in the power of the old concepts, even though it keeps 
an essentially Maori type of organization and the use of 
the Maori language. 

Maori sport and recreation. Maori athletes have ex- 
celled at rugby, basketball, tennis, and, more recently, 
golf. The Maori like music and singing. Almost every 
Maori community has a Maori club that promotes Maori 
song and dance. Maori musicians play string instru- 
ments such as ukuleles and guitars at most social gath- 
erings. Many of them perform in Maori dance bands 
and pop groups. Two Maori singers, Kiri Te Kanawa and 
Inia Te Wiata, gained international reputations in the 
world of serious music. 

One New Zealand culture or two? When the 
Pakeha and the Maori first met 200 years ago, they had 
extremely different ways of life. Now, after a long period 
of living together in the same country, the situation has 
changed greatly. Almost all of the old Maori way of life 
has disappeared, and the Maori of today live in a way 
that is not greatly different from that of the Pakeha. The 
Maori and the Pakeha have the same kinds of houses, 
do the same kinds of work, and participate in all aspects 
of the general New Zealand way of life. 


Young Maori, such as this 
worker in a porcelain factory, 
live in a way that differs little 
from the general New Zea- 
land pattern, But many young 
Maori are interested in re- 
gaining some of their lost 
Maori culture. 
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But for most Maori there are some aspects of living 
that differ from the general New Zealand pattern. Many 
speak Maori in addition to English. They spend at least 
some of their time in activities connected with the fact 
that they are members of a particular Maori tribe. They 
tend to maintain ties with a much larger group of rela- 
tions than the Pakeha do, and as a result, they feel 
obliged to attend more family gatherings, such as birth- 
day parties, weddings, and funerals. They take part in 
Maori action song and haka teams, and they go to many 
meetings at various marae. Above all, they feel strongly 
that they are Maori and not Pakeha. 

Some people believe that the Maori and the Pakeha 
should forget that they are two different peoples and 
become one—New Zealanders. Other people, including 
most Maori, believe that it is good to have different 
ways of life existing together in New Zealand. Such peo- 
ple claim that New Zealand should encourage a mul- 
ticultural society, where people of all cultures show re- 
spect for various ways of life. 

The Maori favour this idea because they fear that inte- 
gration (bringing the races together) is likely to mean an 
entirely Pakeha way of life and the complete loss of 
Maoritanga, the Maori way of life. They point out that 
the New Zealand schools teach almost entirely about 
Pakeha things, and television and radio stations broad- 
cast almost always in the English language. They encour- 
age government officials to recognize that there is more 
than one way of life in New Zealand. 

The Treaty of Waitangi, widely regarded as the most 
important guarantee of Maori rights, has never been 
ratified—that is, it has never been recognized as legal by 
the government. Some Maori feel that the Maori people 
should be recognized as having their own national unity 
and should be given power to decide certain matters for 
themselves. 

There has always been some degree of separate au- 
thority for the Maori in New Zealand. Sporting bodies 
have recognized Maori needs for a long time with sepa- 
rate governing bodies, tournaments, and overseas tours 
for Maori teams. During both world wars, the Maori 
formed their own battalions organized on a tribal basis. 
For more than a hundred years, the Maori have elected 
their own four representatives to New Zealand's Parlia- 
ment in Wellington. 

There is a separate Maori Land Court to handle all 
matters concerned with land owned by the Maori. A 
government department of Maori Affairs is concerned 
with Maori housing, welfare, land development, and fi- 
nancial assistance. In the past, these bodies were con- 
trolled by Pakeha officials, But the Maori Affairs Depart- 
ment is now headed by a Maori and the chief judge of 
the Maori Land Court is a Maori. 

In the 1950's, a Maori Educational Foundation was es- 
tablished to provide special educational assistance for 
Maori children. A New Zealand Maori Council was also 
established to allow Maori communities and tribes to 
organize on a nationwide basis. 

Until the 1970's, schooling for New Zealand children, 
both Maori and Pakeha, was almost entirely European. 
Many Maori complained that New Zealand schools ig- 
nored the Maori language. As a result, Maori language 
and culture programmes have now been instituted in 
many schools that have a number of Maori students. A 


section of the Education Department, staffed largely by 
Maori, is responsible for such programmes. 

In spite of such recognition, Maori pressure for fur- 
ther progress toward multiculturalism continues, This 
wish to have Maori concerns under Maori control is not 
new. All through New Zealand's history, the Maori have 
pursued this aim. The Maori kingship was established a 
hundred years ago in an effort to set up mana motuhake 
(separate authority). It did not succeed, mainly because 
all of the tribes did not recognize the king's authority 
and because the government opposed him with armed 
force. The calls for mana motuhake from many Maori 
still persist. 

Many younger Maori feel that they have lost the 
knowledge of their own cultural heritage that their older 
people still have. They want to regain the knowledge of | 
the Maori language and of Maori customs and tradi- 
tions. Above all, they are conscious that most of the land 
that was once Maori land has passed into non-Maori 
ownership. Individuals and organizations, such as Nga 
Tamatoa and Matakite, have focused attention on these 
matters. Such activities as the Land March, in which 
protestors walked more than 1,200 kilometres from the 
North Cape to Wellington to present submissions to 
Parliament, have drawn attention to their views. 

Their activities have achieved some results. Maori lan 
guage and culture programmes are now available in 
many of New Zealand's schools. Some land grievances 
have been settled, and most New Zealanders are now 
aware that a single, completely uniform culture is not 
the only conceivable future for the country. 
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Types of maps 


pes are (1) many kinds of maps. The most familiar 
8) themath general reference maps, (2) mobility maps, 
€ maps, and (4) inventory maps. 


There are 


General reference maps identify and locate a vari- 
ety of geographic features. Such maps may include land 
features, bodies of water, political boundaries, cities 
and towns, roads, and many other elements. People use 
general reference maps to locate specific places and to 
observe their location in relation to other places. The 
maps of states, countries, and continents in atlases are 
examples of general reference maps. Maps that empha- 
size the boundaries of counties, states, countries, or 
other political units are called political maps. Maps that 
emphasize the location of such features of the earth's 
surface as mountains, rivers, and lakes are called physi- 
cal maps or terrain maps. 

Mobility maps are designed to help people find 
their way from one place to another. There are mobility 
maps for travel on land, on water, or in the air. A map 
used to navigate a ship or an aeroplane is called a chart. 

Road maps are the most familiar kind of mobility map. 
Road maps represent different categories of roads, such 
as motorways, four-lane roads, and scenic routes. They 
also show the cities, towns, parks, and other places con- 
nected by those roads, Travellers use road maps to plan 
trips and follow lengthy routes. 

‘Street maps are similar to road maps. But street maps 
show a much smaller area in much greater detail. Peo- 
ple use street maps to find specific addresses and to 
plan and follow short routes. 

Transit maps show the routes of buses, underground 
railways, and other systems of mass transit (public trans- 
port in cities). Such maps help people reach their desti- 
nations by means of public transport. 

Aeronautical charts are maps used to navigate aero- 
planes. Many pilots of small, low-flying aircraft plan and 
follow a course by using VFR (visual flight rules) charts. 
VER charts show such landmarks as bridges, roads, rail- 
way tracks, rivers, and towns. They also show the loca- 
tion of airports and the heights of mountains and 
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other obstructions. Other pilots of low-flying planes— 
and all crews of high-flying aircraft—use IFR (instrument 
flight rules) charts, which are designed for radio naviga- 
tion. IFR charts locate transmitters that beam very high 
frequency radio signals, which help aeroplane crews 
determine their position and course. 

Nautical charts are maps used to navigate ships and 
boats. Nautical charts show water depths, lighthouses, 
buoys, islands, and such dangers as coral reefs and un- 
derwater mountains that come near the surface. They 
also locate the source of radio signals that navigators 
use to determine their course and position. 

Thematic maps show the distribution of a particular 
feature such as population, rainfall, or a natural re- 
source. They are used to study overall patterns, A the- 
matic map might show, for example, where petroleum is 
produced in Asia or how the average yearly rainfall var- 
ies from one part of Australia to another. 

Many thematic maps express quantities by means of 
symbols or colours. For example, the Population map in 
the Mexico article in World Book uses tiny dots, each of 
which represents 25,000 people. The number of dots in 
an area shows how heavily settled that area is. The Pop- 
ulation density map in the Australia article, by contrast, 
uses colour. In this map, shades of orange indicate five 
levels of population density. 

Some thematic maps express quantities by using lines 
that pass through points of equal value. General terms 
for such lines include /sograms, isolines, and isarithms. 


Types of maps 


Of the many types of 
maps, the most familiar 
are (1) general reference, 
(2) mobility, (3) thematic, 
and (4) inventory maps. 


General reference 
maps, such as the one on 
the top left, show various 
geographic features. This 
example includes both 
land and political features. 


Mobility maps, like the 
road map on the top right, 
help us find our way from 
one place to another. 


Thematic maps, such as 
the population density 
map on the bottom left, 
show distribution patterns 
for a specific feature. In 
this map, darker colours 
indicate more populated 
areas. 


Inventory maps, like the 
land use map on the bot- 
tom right, show the loca- 
tion of specific features. 
This map shows the loca- 
tion of forestlands in dark 
green, of croplands in 
light green, and of urban 
lands in tan. 


Specific types of isograms have special names. Ona 
weather map, for example, lines called ‘sobars connect | 
places that have the same air pressure (see Isobar), Iso | 
grams may also indicate temperatures, precipitation, | 
and other measurements. On topographic maps, which | 
show surface features of the land, isograms called con- 
tour lines are used to depict areas of equal elevation, 

Some thematic maps use variations in size and shape | 
to express quantities. A map of the international petro- 
leum trade might indicate a large flow of oil with thick 
arrows and a small flow of oil with thin arrows. 

Inventory maps, like thematic maps, concentrate on 
a specific feature. But unlike thematic maps, which show 
distributional patterns, inventory maps show the precise 
location of the specific feature. A map showing every 
building in a community is an example. 


Reading a map 


Using a map requires certain skills. To read a map, it 
is necessary to understand map legends, scale, geo- 
graphic grids, and map indexes. 

Map legends list and explain the symbols and col 
ours on a map. Some map symbols resemble or suggest 
the features they represent. For example, a tree-shaped 
symbol may stand for a forest or an orchard. But many 
symbols have no resemblance to what they represent, 
as when a circle stands for a city. In addition, the same 
symbol may represent different features on different 
maps. A circle, for instance, may represent 20 mobile 
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The illustrations on this page and the next demonstrate skills that are needed to read a map. They 
How to read show how to use map legends and indexes, and they explain geographic grids and map scales. 
amap 


Map legends - A map legend explains what the symbols and colours on a map represent. The illustration below 
shows the legend and part of a political map of Washington state in the United States. The white 
ovals have been-added to the map to point out some of the features explained in the legend. 


_ Washington 
| political map 
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Mapindexes A map index helps us locate places. The example below shows how to locate Walla Walla, in 
Washington state. The Walla Walla index entry is followed by the letter I and the number 14. This 
tells us that Walla Walla is found where row | and column 14 cross. 
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Geographic grids Geographic grids are networks of lines on a map that enable us to find and describe locations. The 
most common geographic grid uses east-west lines called parallels, or lines of latitude, and north- 
south lines called meridians, or lines of longitude. This network is known as the graticule. 


South Pole- 


Lines of latitude, above, encircle the globe from east to 
west. As shown in the cutaway, they measure the angular 
distance north or south of the equator. 


Ea: Lines of longitude, /eft, extend from pole to pole. As the 
Longitude Longitude Cutaway shows, these lines measure the angular distance 


South Pole east or west of the prime meridian. 


Map scales A map’s scale shows the relationship between the distances on the map and on the earth's surface. 
The photos below show how to use a scale that marks off distances along a line. 


Next place the paper along the map’s scale, with the left 
mark at 0. If the scale is shorter than the distance, mark on 
the paper the end point of the scale and distance it 
represents—500 miles (805 kilometres) in this example. 


To find the distance between two points, such as Chicago Then place the 500-mile mark at 0. The mark that represents 

and Montreal, first mark a piece of paper to show the dis- Montreal is at about 250 on the scale, Thus, Chicago an 

tance between the two points on the map. Montreal lie about 500 plus 250, or 750, miles (1,205 kilo- 
metres) apart. 


homes on one map and a petroleum deposit on another. 
Itis important to read the map legend to find out exactly 
what the symbols mean. 

Most maps are printed to show north at the top. 

Many map legends include an arrow that indicates 
which direction is north. 

Scale. A map’s scale shows the relationship between 
distances on the map and the corresponding distances 
on the earth's surface. Many maps show scale by mark- 
ing off distances on a straight line. Each mark represents 
acertain number of kilometres or miles. 

Other maps indicate scale in words and figures. For 
example, the scale might appear as “1 centimetre:10 kilo- 
metres.” In other words, a distance of 1 centimetre on 
the map represents 10 kilometres on the earth's surface. 

Another common method of expressing scale is by a 
representative fraction, such as "1:100,000" or “75 
This means that a single unit of length on the map repre- 
sents 100,000 of those units on the earth's surface. A 
centimetre on the map, for example, would represent 
Ter centimetres—1 kilometre—on the surface of the 
earth. 

The amount of detail that a map can show depends 
onthe scale chosen. A /arge-scale map would be cho- 
sen to show an area in great detail. Such a map has a 
large size relative to the area represented. It might have 
ascale in which 1 centimetre represents 0.1 kilometre. 
By contrast, a small-scale map has a small size relative to 
the area represented, leaving out much detail. On such a 
map, 1 centimetre might represent 100 kilometres. 

Geographic grids are networks of lines on maps that 
help us find and describe locations. The most common 
geographic grid uses east-west lines called parallels and 
north-south lines called meridians. The network of par- 
allels and meridians is known as the graticule. 

Parallels are lines that encircle the globe from east to 
ee The equator is the parallel that lies exactly halfway 

etween the North Pole and the South Pole. Parallels are 
Fa n measure latitude—that is, the angular distance 
Eh e equator toward either pole. Latitude is meas- 
AR parerees of a circle. Any point on the equator has 
í eae of zero degrees, written 0°. The North Pole has 
boi a of 90' north and the South Pole a latitude of 90° 
hate other point on the earth has a latitude 
called ere between 0° and 90°. Parallels are sometimes 

W lines of latitude. See Equator; Latitude. 
PEG are lines that extend halfway around the 
tonal a the North Pole to the South Pole. By interna- 
from eee mapmakers begin counting meridians 
Ie, ine that passes through Greenwich, a borough 
the BAN n. The Greenwich meridian is also known as 
Ong Meridians are used to measure 
the prim that is, the angular distance east or west of 
in dehas meridian. Like latitude, longitude is measured 
called lne, ofa circle. Meridians, which are sometimes 
180. The s a longitude, run from 0° at Greenwich to 
from the pri meridian lies halfway around the world 
and the eee Meridian. Between the prime meridian 
of the prim meridian are lines of west longitude (west 
Of the E meridian) and lines of east longitude (east 
gitude: peste lytT See Greenwich meridian; Lon- 

on chat 

gitude and latitude can be used to pinpoint any 


Place o 
n earth. For example, only one place can lie at 30° 
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north latitude and 90° west longitude. An examination of 
a map of the United States reveals that this place is New 
Orleans, in the state of Louisiana. 

Map indexes help us locate places on a map. A map 
index lists the features shown on a map in alphabetical 
order. In many atlases, each entry in the index is listed 
with its longitude and latitude. We can then use the lon- 
gitude and latitude to find that feature on a map. 

Many maps are divided into horizontal rows and ver- 
tical columns by an index grid. In most cases, letters 
along the sides of the map label the horizontal rows. 
Numbers across the top and bottom of the map label 
the vertical columns. Each entry in the map index is fol- 
lowed by a letter and a number corresponding to a row 
and a column on the map. The feature will be found 
where that row and column cross. 


Map projections 


Any system for transferring parallels and meridians 
from a globe onto a flat map is called a projection. Map- 


Map projections 

A map projection is a system for transferring the surface of the 
globe to a flat map. The maps at the bottom of the following 
panels show three common types of projections: cylindrical, 
conic, and azimuthal. The diagrams at the top of the panels 
show the relationship between the surface of the globe and that 
of the map. 


Cylindrical projections 
can be visualized by imag- 
ining a paper cylinder 
wrapped around an illu- 
minated globe. The lines 
of the graticule would be 
projected onto the cylin- 
der. The resulting map is 
free from distortion along 
the one or two lines 
where the cylinder 
touches the globe. But be- 
cause the meridians do 
not meet at the poles, cy- 
lindrical projections seri- 
ously stretch regions near 
the poles. 


Cylindrical projection 
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makers create projections according to mathematical 
formulas, often with the aid of computers. 

It is impossible to project a sphere, such as the earth's 
surface, onto a flat surface with complete accuracy. 
Every flat map has inaccuracies in scale that result from 
shrinking the globe in some places and stretching it in 
others to flatten it. 

Some maps distort (show inaccurately) distances. On 
such maps, equal land areas may not appear of equal 
size. Many maps distort angles, resulting in misshapen 
seas and continents. Nearly all maps have one or two 
points or lines where there is no distortion. These are 
called standard points or standard lines. As we move 
away from them, the distortion of scale increases in a 
predictable way. 

A map projection may be classified according to. 
which properties of the globe it distorts least. Equa/-area 
projections represent the sizes of regions in correct re- 
lation to one another but distort shapes. Conformal pro- 
jections show angles and directions at any point accu- 
rately but distort size relationships. A map cannot be 
both equal-area and conformal, but many maps are nei- 
ther. There is no name for this third category of projec- 
tions classified by distortion. 

Asecond way of classifying projections is according 
to the geometrical shape of the surface onto which the 
projection is drawn. Many maps are—in theory—projec- 
tions onto a cylinder, a cone, or a plane. 


Conic projection 


Conic projections can be 
visualized by imagining a 
paper cone resting over 
part of an illuminated 
globe, with the graticule 
projected from the globe 
onto the cone. The result- 
ing map is free from dis- 
tortion along the one or 
two lines where the cone 
touches the globe. Conic 
projections are often used 
to map middle-latitude 
areas that have large east- 
west dimensions, such as 
the Soviet Union. 


Cylindrical projections are projections of the globe 
onto a cylinder. Although constructed by mathematical 
formulas, such projections can be visualized by imagin. 
ing a paper cylinder wrapped around an illuminated 
globe. Lines from the globe would be projected onto 
the cylinder, which would then be slit and unrolled, The 
resulting map has one or two lines that are free from 
distortion. They occur where the cylinder touches the 
globe. On a cylindrical projection, all meridians will ap- 
pear parallel on the map. The meridians thus fail to meet 
at the poles. As a result, such a map seriously stretches 
regions near the poles. Greenland, for example, will ap- 
pear wider than South America, though it is actually 
much narrower. 

The most famous cylindrical projection is the Merca- 
tor projection. This conformal projection is useful to 
navigators because a straight line drawn between any 
two points on the map provides a route that can be fol- 
lowed without changing compass direction. 

Conic projections are projections of a globe ontoa 
cone. To visualize a conic projection, imagine a paper 
cone with its open end resting over part of an illumi- 
nated globe. Lines from the globe would be projected 
onto the cone, which would then be slit and unrolled. If 
the point of the cone lies directly above one of the 
poles, the meridians are projected as straight lines radi: 
ating from the pole. The parallels appear as portions ofa 
circle, 


Azimuthal projections can 
be visualized by imagin- 
ing a sheet of paper 
touching an illuminated f 
globe at one spot. The 
graticule would be pro- 
jected onto the plane of 
the paper sheet. The re- 
sulting map is free from 
distortion at the point 
where the plane touches 
the globe. Azimuthal pro- 
jections are frequently 
used to map compact 
areas of the earth's sur- 
face, such as the polar re- 
gions. 


Azimuthal projection 


One or two lines free from distortion occur where the 
cone touches the surface of the globe. With its point 
overa pale, the cone touches the globe at the middle 
latitudes. Therefore, such conic projections are com- 
monly used to map middle-latitude areas with large 
east-west dimensions, such as the United States and 
Russia, Some conic projections combine slices from 
several cones to increase accuracy. 

Azimuthal projections are projections of a globe 
onto a plane. To visualize an azimuthal projection, imag- 
inea sheet of paper touching an illuminated globe at 
one spot. The lines of the globe would be projected 
onto the sheet. The point on the map projection where 
the plane touches the globe is free from distortion. Car- 
tographers can also draw azimuthal projections in 
which the plane theoretically slices through the globe. 
Onthese projections, the circular line where the plane 
intersects the globe is free from distortion. 

Azimuthal projections are used most commonly to 
map compact areas of the earth's surface, such as the 
polar regions. One type of azimuthal projection, called a 
gnomonic projection, shows the shortest distance be- 
tween any two points on the earth as a straight line. This 
distance is known as a great-circle route (see Great- 
circle route), Gnomonic projections are especially use- 
ful for planning intercontinental flights. 

Other projections. Several useful projections are 
not based on the cylinder, cone, or plane. For example, 
Projections that are oval in shape fall into a different cat- 
egory. Equal-area oval projections have little distortion 
along the equator and along the meridian that runs 
through their centre. Mapmakers can achieve even less 


distortion by splitting the oval into several arching 
shapes, 


How maps are made 


a sig from many fields gather the information that 
this e phers need. The cartographer then transforms 
n N lormation into a meaningful visual representation. 
fin a mapmaking follows these steps: (1) observa- 
drat Measurement, (2) planning and design, (3) 
ng and reproduction, and (4) revision. 
perts eo and measurement, A variety of ex- 
esist Reta the information shown on maps. The geod- 
and a vides precise measurements of the earth's size 
ttn The surveyor works out the location and 
an elevati of places by measuring distances, angles, 
ments fro Ons. The photogrammetrist obtains measure- 
cialists Whe aerial photographs. Some of the other spe- 
ers, geo, 0 contribute information include census tak- 
ij peters, geologists, and meteorologists. 
arephs an uction of new maps based on aerial photo- 
ping. Most Other original surveys is called base map- 
graphic m; maps made by base mapping are topo- 
etail, They h, that are large in scale and include much 
made by 4 come the basis for many other maps _ 
tion map) a Process of compilation mapping. Compila- 
i Ribs 9 involves selecting information from large- 
ttographens displaying it on a map at a smaller scale. 
M censu rs may also compile (collect) information 
the finis Ra and other sources for presentation on 
map. 
rapier orra and design. In planning a map, the cartog- 
Nsiders the map’s purpose and its likely users. 
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This information helps the cartographer decide which 
map projection and scale to use and which information 
to highlight or eliminate. The map's design helps com- 
municate information effectively. In designing a map, 
the cartographer selects suitable symbols, writes titles 
and labels, and chooses lettering. In many cases, a 
graphic artist helps the cartographer design a map. 

Drawing and reproduction. Maps may be drawn in 
several ways. Cartographers sometimes draw a map di- 
rectly on paper or plastic film. More commonly, how- 
ever, they use a technique called scribing. In scribing, 
special tools are used to cut away the coloured surface 
coating on a sheet of clear plastic. Lines and areas of the 
clear plastic are thereby exposed. These lines and areas 
correspond to lines and areas to be printed in ink on the 
map. Scribing produces maps with sharp, fine lines that 
would be difficult to achieve by the direct drawing 
method. 

Cartographers today increasingly use computers to 
draw maps. A device called a plotter, which attaches to a 
computer, produces maps by scribing or by drawing 
with pen and ink. Computers can also use a beam of 
light from a laser to plot maps by exposing areas of pho- 
tographic film. In addition, computers can scan base 
maps, aerial photographs, or actual physical surfaces 
and then use the data to print a map. 

Cartographers often supervise the reproduction of 
maps so that the correct colours and symbols appear in 
the proper place on the final map. Most paper maps are 
printed from printing plates. 

Additional steps are needed to produce maps that 
have a raised surface. These maps include raised relief 
maps, which have elevated surfaces to represent hills 


tting away the coloured 
The scribed sheet is then 
ng plate. The clear areas on the sheet cor- 


respond to the areas that will print in ink on the finished map. 


A cartographer scribes a map by cui 
surface coating from a sheet of plastic. 
used to make a printi 
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Contour mapping begins 
with aerial photography, This 
photograph, top, shows the 
landscape in a rural area, in- 
cluding hills and part ofa 
lake, upper left. A machine 
called a stereoplanigraph 
traces the contours of the 
landscape from the photo 
onto a sheet of paper. There 
sulting contour map, bottom, 
shows elevations at regular 
intervals. 


and mountains, and tactual maps, which have raised ing are printed on a flat plastic sheet. The plastic sheetls 
symbols that blind people can read by touch. To make then softened by heating, moulded to the shape of the 
such maps, cartographers first build a three-dimen- three-dimensional model, and hardened. 

sional model of the map’s raised surface, using plaster Revision. Cartographers must revise maps to keep | 


or a similar material. Next, the map’s symbols and letter- them up to date. For example, changes in the population | 

of cities, the shape of waterways, or the area of forests | 
may require revisions on maps. Aerial photographs are 
commonly used to survey changes that have occurred 
since the map was last revised. 


History | 


Ancient maps. The oldest existing map appears i} | 
clay tablet made in Babylonia (now part of Iraq) aroun 
2500 B.C. This map seems to show a settlement HS) i 
mountain-lined river valley. The Babylonians hada n 
ing influence on mapmaking. They developed the a | 
tem of dividing a circle into 360 equal parts called | 
grees. We use this system to measure latitude and 
longitude. 

The Egyptians made maps as early as 1300 B.C. T | 
developed techniques of surveying, probably to re 
property boundaries each year after the Nile River 
flooded its banks. nd 

The Greeks made great advances in geometry roe 
surveying, and they developed systems of map pi | 
tion. The Greeks also speculated about the size of 
shape of the earth. Many of them believed it was en, 
sphere. The Greek mathematician Eratosthenes rable 
lated the circumference of the earth with remarkal 
curacy around 250 B.C. ee 

The most influential mapmaker of ancient ti 
probably Claudius Ptolemy, a Greek astronom tia } 
A pen-and-ink plotter, above, uses information stored in a ographer who worked in Alexandria, Egypt a about 
computer to draw contour lines on a topographic map. Other 150. Ptolemy brought together what was kno Jude 
plotters can scribe maps according to computer data. Comput- the world in his eight-volume Geography. It i thei 
er-linked plotters have become increasingly common. maps and a list of about 8,000 places along wit 


mes was 
er and 9” 


itude and longitude. Ptolemy also provided instructions 
for various systems of map projection. 

Maps in the Middle Ages. Little scientific progress 
occurred in European mapmaking during most of the 
Middle Ages, the period that lasted from about 400 to 
the late 1400's. During the 1300's, however, European 
mapmakers began producing portolan charts, a group 
of maps notable for their accuracy. These navigation 
aids showed the coastline of the Mediterranean Sea and 
nearby regions in great detail. Lines across the map 
helped sailors determine compass directions. 

During the Middle Ages, progress in mapmaking oc- 
curred mainly in the Arab world and China. Arab schol- 
ars developed methods of determining latitude and lon- 
gitude after Ptolemy's Geography was translated into 
Arabic in the 800's. The earliest known printed map ap- 
peared in a Chinese encyclopedia around 1155, more 
than 300 years before printed maps were produced in 
Europe. 

Advances in European cartography followed sev- 
eral developments of the 1400's. First, the translation of 
Ptolemy's works into Latin led to the rediscovery of his 
methods of map projection and of locating places sys- 
tematically. Second, the invention of the printing press 
inthe mid-1400's made maps more widely available. 
Many identical copies could be produced by printing 
maps instead of copying them by hand. Third, an age of 
exploration opened in the late 1400's, which increased 
knowledge of the world and interest in mapmaking. 

By the late 1400's, educated Europeans had accepted 
the idea that the world is round. In 1492, the year that 
Christopher Columbus discovered the New World, a 
German merchant and navigator named Martin Behaim 
pp ured a globe that recorded the world as Europeans 
tas penra Columbus’ voyage. Behaim’s globe 
tite e Americas, of course, and it depicted the At- 
a st as much smaller than it actually is. By the 
Wond S, mapmakers had begun including the New 

rld on their maps. The name America first appeared 


The oldest map known is a clay tablet found in Iraq. Made in 
about 2500 B.C, it probably shows a settlement in a valley. 


on a map produced in 1507 by a German cartographer, 
Martin Waldseemiiller. 

In 1569, Flemish geographer Gerardus Mercator pub- 
lished the first map based on his Mercator projection, 
which was of great value to sailors. The first collection 
of maps made specifically to be combined into an atlas 
was produced by the Flemish mapmaker Abraham Or- 
telius in 1570. 

Scientific activity during the 1500's, 1600's, and 1700s 
produced new instruments and techniques that made 
measurements of location and elevation more accurate. 
Jean-Domenique Cassini, an astronomer at the Paris Ob- 
servatory, began the detailed and accurate mapping of 
France's topography (surface features) in the late 1600s. 
That work continued for more than 100 years. In Eng- 
land, the astronomer Edmond Halley published a map of 


A map of the world formed 
part of Ptolemy's eight-book 
Geography. Ptolemy was a 
Greek geographer and astron- 
omer who lived in about A.D. 
150. Few people knew about 
his maps until they were 
printed in an atlas in the late 
1400s. The map on the left is 
from an edition of Geography 
published in 1482. 


192 Map 


the trade winds in 1686, which is considered the first 
meteorological (weather) map. Halley's map of the 
earth’s magnetic fields in 1700 was the first published 
map that used isograms to connect points of equal 
value. 


Mapping around the world. Between the 1500's and 


the 1900's, the European exploration and colonization of 
other continents created a need for many new maps. 
Spanish surveyors were active in Latin America. In 1612, 
the English adventurer Captain John Smith published a 
map of the coastline of Virginia in North America, the 
first to be produced in the English colonies. Smith also 
made the first English map of New England. During the 
early 1600's, the French explorer Samuel de Champlain 
mapped a large region in eastern North America. 

The Ordnance Survey, Britain's official mapping or- 
ganization, was founded in 1791 under the Board of 
Ordnance of the British Army. It later became a civilian 
organization, though many of its surveyors were trained 
in the Royal Engineers, a British Army regiment. Until 
the 1960's, Britain sent trained surveyors to many British 
colonies. These surveyors founded mapping depart- 
ments and played a vital role in opening up and devel- 
oping new areas for settlement and farming. For exam- 
ple, a British surveyor, John Oxley, did important 
pioneering work by surveying large areas in New South 
Wales, Australia, in the 1810's and 1820s. In the United 


States, the Survey of the Coast—now the National Ocean 


Survey—was founded in 1807. The U.S. Geological Sur- 
vey was officially created in 1879. 

The development of thematic mapping. By the 
1800's, the systematic collection of data through cen- 
suses had become common. Cartographers then cre- 
ated thematic maps to display and study this wealth of 


new information. The British cartographer Henry D. Har- 


ness advanced thematic mapping with several maps of 
Ireland published in 1837. Those maps used tones to in- 


dicate population density, black circles of different sizes 


to show the populations of cities, and lines of different 
thickness to represent traffic flow. 

In 1855, John Snow, an English doctor, dramatically 
demonstrated the value of thematic mapping for scien- 
tific research. On a map of London neighbourhoods, 
Snow used a dot to represent each person who had 
died of cholera during an epidemic that year. A large 
number of dots clustered around a water pump on 
Broad Street helped locate the source of the infection. 

Mapmaking and modern technology. During the 
1900's, improvements in printing and photography have 
made it cheaper and easier to produce maps. Maps be- 
came more widespread as a result. The development of 


the aeroplane during the early 1900's made aeronautical 


charts necessary. Aeroplanes also made it possible to 
photograph large areas from the air. 

Since the mid-1900's, the use of computers in map- 
making has increased greatly. Computers store, sort, 
and arrange data for mapping. They create map projec- 
tions and control plotters that draw or scribe maps. The 


computer may even draw the map directly on its display 


monitor. 


Space exploration has also contributed to mapmaking 
and has furthered the mapping of moons, other planets, 


and the vast reaches of space. Artificial satellites carry 
remote sensing devices that send a variety of signals 


back to earth. These signals can be used in mapping 
landforms, mineral deposits, patterns of vegetation 
growth, environmental pollution, and other subjects, 


Related articles in World Book. See the maps with country 
and continent articles. See also the following articles; 


Aeroplane (Flight navigation) Meridian 
Atlas Navigation 
Azimuth Photogrammetry 
Geodesy Plane table 
Geography Radar (Pulse radar; 
Globe picture: Radar mapping) 
Greenwich meridian Surveying 
International date line Topography 
Isobar Weather (Making a 
Isotherm weather map; map) 
Latitude World, History of the 
Longitude (picture: An atlas 
Mercator, Gerardus printed in 1547) 
Outline 
I. Types of maps 
A. General reference maps 
B. Mobility maps 


C. Thematic maps 
D. Inventory maps 
Il. Reading a map 
A. Map legends 
B. Scale 
C Geographic grids 
D. Map indexes 
Ill. Map projections 
A. Cylindrical projections 
B. Conic projections 
C. Azimuthal projections 
D. Other projections 
IV. How maps are made 
A. Observation and measurement 
B. Planning and design 
C. Drawing and reproduction 
D. Revision 
V. History 


Questions 


How do general reference maps differ from the! 

What does a map’s scale show? 

What three developments of the 1400's advanced Europ 
mapmaking? 

Why do all flat maps have inaccuracies in scale? 

wilctparall ies exactly halfway between the 
the South Pole; 

What information do geodesists, surveyors, and photogramm 
trists obtain for mapmakers? 

What is a map projection? 

How are computers used in mapmaking? 

What does a gnomonic projection show? 1900s? 

How did air travel affect mapmaking during the early m 

Maple is the name given to a large number of ay 

trees that grow in China and the north temperate a 

gions of the world. There are about 150 different sp! 

cies. - s evel) 
Most maples are deciduous (shed their leave ve 

year at the end of the growing season). There Aa i 

evergreen maples such as those growing In Chi apl 5 

laysia, Java, and many of those in the Himalaya. rubs: 

normally grow to the height of small trees ors! 

but some can grow up to 30 metres high. — airs 
Maple leaves grow opposite each other, nE 

They are lobed and have attractive autumn cO CT hes 

fruits of the maple are called key fruits, of aie wit 

a thin flat wing. Usually two seeds grow ta suppl! 

the wings on each side of the seeds. The see! s 

food for squirrels, birds, and mice. 


matic maps? 
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North Pole and 


The Norway maple, above, 
one of the largest European, 
maples, grows as high as 30 
metres. It is a popular shade 
tree. In spring, the tree has 
bright-yellow blossoms, left. 


The attractive foliage and beautiful autumn colours 
make maples popular ornamental trees. 
The red maple is native to North America. It has 
right red flowers in early spring. The lemon-coloured 
eaves turn deep purple in autumn. Another American 
maple, the silver maple, has shimmering silver and 
1 nes The American sugar maple is also known 
EEA hard rock maple. \t can grow as high as 40 
ae a4 as dark green leaves which turn yellow, or- 
mae : red in autumn. The delicious golden-brown 
mip, yrup comes from the sap of this tree. See Maple 
hen maples are also popular ornamental trees. 
RA ig grow more than 6 metres high. They have 
pert, fae which are delicate shades of red and 
Batra e spring. In the autumn the leaves develop 
ane Pailered tints. Another attractive Asian 

the paperbark maple. It grows to about 12 me- 


Some kind. 
maple leaver. 


Maple leaves can be identified by 


Sugar maple 


three to seven lobes that resemble 
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The fruit of maple trees, called keys, consists of a pair of 
winged seeds, /eft. The wind carries the keys away from the 
tree, and the seeds take root and start to grow, right. 


tres high. The leaves are dark green on top and bluish- 
green underneath. The paperbark maple is native to 
China. 

One of the most popular European maples is the Nor- 
way maple. It is a large tree with thick leaves and a milky 
sap. Its green leaves turn pale yellow in autumn. The 
hedge maple is the only maple native to the United 
Kingdom. It can grow up to 15 metres high. Its leaves 
have three to five lobes and turn yellow in autumn. The 
hedge maple has been cultivated for many years. 

Maples are grown for their timber in Europe, Japan, 
and North America. The wood is popular with furniture 
manufacturers and is used for panelling and veneer. 
Other maple products include kitchenware, and parts of 
musical instruments. Norway maples are grown for their 
timber in the United Kingdom and the rest of Europe. In 
Japan, several kinds of maple are grown as timber trees. 
The most important are the Japanese maple and a spe- 
cies called Acer mono. Five species of maple are grown 
in the United States for timber, the most important of 
which is the sugar maple. Maple wood is also used for 
fuel and pulpwood. 

Scientific classification. Maples belong to the family Ace- 
raceae, genus Acer. The red maple is A. rubrum; the silver 
maple is A. saccharinum; the sugar maple is A. saccharum; the 


Japanese maple is A. palmatum; the paperbark maple is A. 
griseum, the Norway maple is A. platanoides; and the hedge 


maple is A. campestre. 


Maple, Flowering. See Abutilon. 

Maple syrup is a sweet, thick liquid obtained from 
the sap of certain maple trees. The North American 
sugar maple tree ranks as the chief source of this deli- 
cious food product. 


their handlike appearance. They have a broad, flat shape, with 
fingers. The maple leaf is the Canadian national symbol. 


Silver maple Japanese maple 
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People pour pure maple syrup on pancakes, waffles, 
and other foods. Because it is costly to produce, pure 
maple syrup is expensive. Many people use maple- 
flavoured syrups that cost less. Most of these contain a 
small amount of maple syrup, which is blended with 
other sweeteners, such as cane-sugar syrup and corn 
syrup. 

Maple sap is a colourless, watery solution that con- 
tains sugar and various acids and salts. It takes from 30 
to 40 litres of sap to make 1 litre of maple syrup. 

Syrup producers use one of two methods to collect 
the sap from the trees. In the older method, a producer 
drills one or more holes into a tree and drives a metal 
spout into each hole. The sap runs through the spout 
into a bucket that hangs from the spout. The producer 
takes the buckets to a building called a sugarhouse. 


In the more modern method, a producer inserts plas- 


tic spouts into holes drilled in the trees. The sap runs 
through tubes connected to the spouts and into a pipe- 
line system that carries sap to the sugarhouse. 

In the sugarhouse, workers boil the sap in a long, 
shallow pan called an evaporator. As the sap boils, 
water evaporates until pure maple syrup remains. The 


maple colour and flavour also develop during this proc- 


ess, Producers remove the syrup from the evaporator 
when its temperature reaches 104 °C. They may boil the 
sap beyond the syrup stage to make maple butter, 
maple taffy, or maple sugar. 

During the 1700's and 1800's, maple sugar ranked as 
an important food item in North America, as it was a 


cheaper alternative to white cane sugar, People in maple 


sugar-producing areas traded it for various foods and 
services, Gradually, white cane sugar became less ex- 
pensive than maple sugar. By the late 1800's, cane sugar 
had replaced maple sugar for most purposes. 

See also Maple. 


Maputo is the capital and largest city of Mozambique. Modern 
buildings rise along the city's tree-lined streets, above. Maputo 
lies on an inlet of the Indian Ocean and is a major port. 


Maputo (pop. 1,006,765; met. area pop. 1,551,457) is the 
capital and largest city of Mozambique. It has an excel- 
lent harbour and is the chief port of Mozambique and 
several nearby countries. It is located in southern Mo- 
zambique on Delagoa Bay, an inlet of the Indian Ocean 
(see Mozambique [map)). 

The Portuguese founded the city in about 1780 and 
named it Lourenço Marques. The city became the major 
white settlement in Mozambique, but most of the whites 
left in 1975 after Mozambique gained independence 
from Portugal. In 1976, the city's name was changed to 
Maputo. 

The main sections of Maputo have wide, tree-lined 
streets and large beaches. The fortress of Nossa Sen- 
hora da Conceição, built in 1871, is a famous landmark. 
Food processing is the city’s most important industry, 
Maquis were French patriots who formed a secret 
army to fight German occupation forces in France dur- 
ing World War Il (1939-1945). Maquis is a French word 
for the tough, scrubby vegetation of the Mediterranean 
Coast. People from all classes joined the Maquis to sup- 
port the Free French, and to escape from being forced 
into German labour camps. 

The Maquis conducted intelligence and small-scale 
operations, blowing up trains, and sabotaging military 
production. Members lived in hiding in the mountains 
of southern and eastern France. The Allies parachuted 
supplies to the Maquis. When the war ended, the 
French government publicly thanked the Maquis for 
their services. 

Mar del Plata (pop. 532,845) is one of the most popu- 
lar resort cities in Argentina. Its pleasant climate and 
beautiful beaches attract more than 2 million tourists 
each year. The city lies in eastern Argentina and borders 
the Atlantic Ocean. For location, see Argentina (political 
map). 


Mar del Plata is a popular resort city in eastern Ar: 
city's beaches are lined with modern, high-rise apartmen 
ings and hotels. 


Modern, high-rise apartment buildings and hotels 
line Mar del Plata’s beaches. The city has a huge casino, 
fashionable shops, and numerous plazas filled with 
trees and flowers. Tourism is Mar del Plata’s principal in- 
dustry. Other industries include fishing and fish proc- 
essing. 

Ne del Plata was founded in 1874. It became a fa- 
vourite resort of wealthy Argentines during the late 
1800s. Middle- and lower-income people began to 
spend their holidays there during the mid-1900s. During 
the 1970, the city’s permanent population grew sharply, 
rising by more than 100,000. 

Mara, Ratu Sir Kamisese (1920- _), as leader of 
the dominant Alliance Party, became the first prime min- 
ister of Fiji after the British colony became independent 
in 1970. Ratu Mara was born at Lau. He was educated at 
Otago University, in New Zealand, and at Oxford Univer- 
sity, and the London School of Economics. He was 
elected a Fijian member of the Legislative Council in 
1953, He became leader of government business in the 
Legislative Council of Fiji in 1966 and chief minister in 
1967, Ratu Mara was knighted in 1969. He was prime 
minister from 1970 until April 1987 and again from De- 
cember 1987, 

See also Fiji. 

Marabou is one of the largest birds in the stork family. 
The marabou lives throughout Africa. Two closely re- 
lated species, the greater adjutant and the lesser adju- 
ayes found in India and Southeast Asia. See Adju- 

n 

The marabou has long legs and stands up to 1.5 me- 
tres tall, The wings and upper body are slate-grey or 
black, and the underparts are white. The bird has beauti- 
W soft, white tail feathers, which are also called mara- 

0u. Manufacturers once used these feathers to make 
scarves and to trim hats and gowns. The head and neck 
ofthe marabou are almost featherless. A long pouch of 


Marabous 


Neck, These 
15 metres H storks are found in Africa. They measure up to 


have a long, pointed bill and a nearly bald head and 
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reddish skin hangs down from the neck. The marabou 
can inflate this pouch with air, but its exact function is 
not known. 

Marabous feed largely on the remains of dead ani- 
mals. They also eat live prey, including frogs, fish, rep- 
tiles, and locusts. Marabous nest in colonies. They build 
platformlike nests high in trees or on rocks and lay two 
or three white eggs. 

Scientific classification. The marabou belongs to the stork 
family, Ciconiidae. It is Leptoptilos crumeniferus. 

See also Stork. 

Maracaibo (pop. 1,151,933) is Venezuela's chief coffee- 
exporting port and second largest city. Only Caracas has 
more people. The discovery of petroleum in 1912 made 
Maracaibo one of the world’s great oil cities, and a thriv- 
ing metropolis. Maracaibo lies on the west shore of the 
narrows that connect the Gulf of Venezuela with Lake 


Maracaibo has wide boulevards and modern high-rise office 
buildings in the central area, above. Maracaibo is Venezuela's 
second largest city. Only Caracas has more people. 


Maracaibo (see Venezuela [political map)). The city has a 
good harbour. A bridge 8.9 kilometres long across the 
jake connects Maracaibo with the mainland. The Univer- 
sity of Zulia is located there. Maracaibo was founded in 
1529. 
Maracaibo, Lake. See Lake Maracaibo. 
Maracas. See Venezuela (Recreation). 
Maradona, Diego Armando (1960- ), an Argen- 
tine association footballer, became famous in the 1980s. 
Regarded as the greatest footballer of that decade, 
Maradona’s career was frequently marred with contro- 
versy. While captaining his countrys team during the 
1986 World Cup Finals, he scored the first of his two 
winning goals against England by palming the ball into 
the net. This action is illegal, but was not noticed by the 
referee. Maradona later claimed that he had been 

d by “the hand of God”. 
R Shon, stocky, and powerfully built striker, Mara- 
dona shared a keen footballing brain and a devastating 

His speed made him difficult to stop. ( 
Nae grew up in a poor suburb of Buenos Aires. 
The Argentine club, Boca Juniors, soon spotted his as- 
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tounding talent, and he made his international debut at 
the age of 16. In 1982, he was transferred to the Spanish 
club, Barcelona. Two years later, he joined the Italian 
club, Napoli. In Feb. 1991, Maradona was suspended 
from the club for suspected use of drugs, and returned 
to Argentina. In 1994, he was suspended from the World 
Cup after testing positive for banned drugs. 

Marais, Eugene (1871-1936), was a South African 
journalist and naturalist. His best-known works were 
first published in Afrikaans. Soul of the White Ant (1937), 
a study of termites, and My Friends the Baboons (1939), 
were published in English. 

Eugene Nielen Marais was born in Pretoria. In the late 
1880's, he became a journalist. His critical commentaries 
on the debates of the South African Parliament angered 
President Paul Kruger, and in 1889, he was banned from 
the press gallery. From 1891 to 1905 Marais ran his own 
newspaper. In 1905, he retired to his Waterberg farm. 
He devoted the rest of his life to nature study. Contact 
with an old San inspired a series of lyric poems about 
the San people (see Khoisan). 

Marajó is a large island that belongs to Brazil. It covers 
40,000 square kilometres between the estuaries of the 
Amazon and Para rivers in northeastern South America. 
For location, see Brazil (terrain map). About 270,000 
people live on the island. 

Marajó is a plain just above sea level. Much of it is 
flooded during the six-month rainy season. The vast 
grasslands that cover most of the island make good pas- 
ture for water buffalo. Forests fringe the shores and 
banks of waterways. 

Maralinga was the site of seven British-Australian nu- 
clear test explosions in 1956 and 1957. Maralinga is 80 
kilometres northeast of Ooldea, in southwestern South 
Australia. It lies 1,200 kilometres northwest of Adelaide, 
and 800 kilometres west of Woomera. The name is de- 
rived from an Aboriginal term meaning thunder. A vil- 
lage built there during the tests has been abandoned. 
Maraschino cherry is a preserved cherry. Mara- 
schino cherries are used to decorate and add flavour to 
desserts and beverages. The cherries received their 
name because they were originally preserved in mara- 
schino, a liqueur distilled from the fermented juice of 
the marasca cherry. Today, the cherries are artificially 
coloured, flavoured, and preserved. Several varieties of 
cherries are used. They are picked before they have fully 
ripened, and the seeds are removed by a machine. 
Marat, Jean Paul (1743-1793), was a radical leader of 
the French Revolution. He increased the violence of the 
period by demanding 
death for all opponents of 
the revolution. 

Marat was born in Bou- 
dry, Switzerland, near 
Neuchatel. He became a 
doctor and a writer. During 
the 1770's and 1780's, 
Marat wrote books on 
electricity, heat, light, and 
physiology, as well as on 
law and political theory. 
The French Academy of 


Portrait by Joseph Boze, 
Carnaval 


Sciences rejected Marat's Musee Paris 
chief ideas, and Marat be- Jean Paul Marat 


lieved that officials of the academy had cooperated to 
keep him from winning the recognition he deserved, 

Marat strongly supported the French Revolution, 
which began in 1789. He believed it would improve con- 
ditions for the common people, especially the poor. To 
spread his views, Marat founded a newspaper called 
L'Ami du Peuple (The Friend of the People). The paper 
violently criticized those people who opposed the revo- 
lution. 

In August 1792, the people of Paris put King Louis XV 
and his family in prison. Marat called for death for those 
who continued to support the king. Indirectly, he con: 
tributed to the violent mood of the public that led to the 
massacres in Paris in September. That month, bands of 
revolutionaries broke into the city’s prisons and killed 
over 1,000 prisoners, including priests and aristocratic 
supporters of the king. 

Later in September, Marat was elected to the Nationa 
Convention, a body that was writing a new constitution | 
for France. He joined a group called the Jacobins, who 
demanded the king's execution. Marat soon became the | 
main target of moderate members of the convention, 
known as Girondins. They accused Marat of plotting 
against them and brought him to trial. He was acquitted 
and, in turn, called for the expulsion of Girondin leader 
from the convention. They were expelled and then ar | 
rested in June 1793. In July, Marat was stabbed to death | 
by Charlotte Corday, an aristocrat who supported the ` l 

| 


Girondins. 

See also French Revolution; Corday, Charlotte. 
Marathon, a coastal plain in Greece, was the site of 
one of the most important battles in the history of West 
ern civilization. There, in 490 B.C., a Greek army defeated 
an invading army of Persians and saved Greece from Wa 
coming part of the Persian Empire. Marathon lies about | 
40 kilometres northeast of Athens. 

Causes of the battle. In 507 B.C, the Athenians 
asked King Darius I of Persia to become their ally 
against Sparta, a powerful city-state in southern Greece 
To form the alliance, representatives of Athens prom: 
ised Athenian obedience to Darius. The Athenian gov 
ernment later rejected the agreement, but Darius con- 
tinued to consider himself the rightful ruler of Athens: 

Beginning in 499 B.C., Greeks living under Persian 
rule in Asia Minor (now Turkey) rebelled against Dariusi 
The Athenians sent soldiers and 20 ships to aid the rel" l 
els. Then the Greek forces attacked and burned Sardis 
city that served as Darius’ capital in Asia Minor. Darius 
vowed that he would take revenge on the Athenians? 
conquering and burning Athens. 

The battle. In 490 B.C, Darius sent his nephew Ay 
taphermes, and Datis, one of his generals, with any j 
and a fleet of about 200 ships to conquer Athens: The 
he Greek is 
land of Euboea, and then sailed for Marathon. The 
nian general Miltiades positioned the Atheni a 
on the inland edge of the plain. The Persians occuple” 
the seaward edge. Both armies waited several a A 
Persians awaited a signal that Athenians allied toti city 
had weakened Athens by starting a civil war In the 
Meanwhile, the Athenian army waited for expecte eal 
from Sparta. But only about 600 soldiers from Plataea 
city near Athens, joined the Athenians at Marathoni i 

A few days later the Persian leaders, hoping hia 


war had broken out in Athens, loaded part of their 

forces on ships. The Persians prepared to sail to Athens 
and attack the city. Seeing their chance for a victory, the 
Athenians charged the army of Persians that remained 
onthe plain. The Greeks surrounded and thoroughly de- 
feated the Persians at Marathon. 

The Persians, not worried about the defeat at Mara- 
thon, sailed for Athens. They reached Phaleron—Athens’ 
harbour—a few days later. There, they found that civil 
war had not broken out in Athens and that the Athenian 
army at Marathon had reached Athens before the Per- 
sian ships did. As a result, the Persians returned to Per- 
sia. 

According to tradition, Miltiades sent the runner 
Pheidippides from Marathon to Athens with news of the 
Athenian victory. Pheidippides raced the 40 kilometres 
to Athens at top speed, delivered his message, and fell 
to the ground, dead. Today, the word marathon refers to 
afoot race of 42.2 kilometres. The marathon has been an 
event in the Olympic Games sincé 1896. 

Marble is a rock widely used in buildings, monuments, 
and sculptures. It consists chiefly of calcite or dolomite, 
ora combination of these carbonate minerals. Marble is 
a type of metamorphic rock formed from limestone (see 
Metamorphic rock). 

Most marble of commercial value was formed in the 
Palaeozoic Era or earlier in Precambrian Time (see Earth 
[Outline of the earth's history). Marble is found in many 
countries, including Belgium, France, Great Britain, 
Greece, India, Italy, and Spain. South American nations 
also have large marble deposits. In the United States, 
Georgia produces the most marble. 

Properties. Marble is formed from limestone by heat 
and pressure in the earth's crust. These forces cause the 
limestone to change in texture and makeup. This proc- 
ri is called recrystallization. Fossilized materials in the 
Imestone, along with its original carbonate minerals, re- 
crystallize and form large, coarse grains of calcite. 

A ag present in the limestone during recrystal- 
that a affect the mineral composition of the marble 
tity Hy At relatively low temperatures, silica impuri- 
oe e carbonate minerals form masses of chert or 
ae e quartz. At higher temperatures, the silica re- 
ag Huh carbonates to produce diopside and for- 
wera extremely high temperatures, rarer calcium 
ane iced as larnite, monticellite, and rankinite, 
inden 1e marble. If water is present, serpentine, talc, 
tae ain other hydrous minerals may be produced. 

a hs ance of iron, alumina, and silica may result in 

ae Hie of haematite and magnetite. In some 
eae ese impurities may react to form garnets, 
endes, and pyroxenes. 
wi tenes that result from impurities give marble a 
white. Ma hy colours. The purest calcite marble is 
nie Marbh © containing haematite has a reddish col- 
serpenti e that has limonite is yellow, and marble with 

M: e is green. 
and mae poes not split easily into sheets of equal size 
plosives as mined carefully. The rock may shatter if ex- 
channellin used. Blocks of marble are mined with i 

e rock. Renee which cut grooves and holes in 
grooves andha outline a block of marble with rows of 
Openings Ha oles. They then drive wedges into the 

separate the block from the surrounding 
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Marble occurs in many colours. It consists chiefly of calcite or 
dolomite, or a combination of these minerals. Impurities in the 
minerals produce the variations in colour. 


The beauty of marble makes it an attractive building stone. 
The desk and walls shown above are made of marble. 


e one shown above. 


Special mining equipment is used to cut the marble into blocks 


and remove it from the quarry. 


Marble is mined in quarries such as th 
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rock. The blocks are cut with saws to the desired shape 
and size. 

Uses. Marble has long been highly valued for its 
beauty, strength, and resistance to fire and erosion. The 
ancient Greeks used marble in many buildings and stat- 
ues. The Italian artist Michelangelo used marble from 
Carrara, Italy, in a number of sculptures. In the United 
States, marble from Tennessee was used in parts of the 
National Gallery of Art in Washington, D.C. 

Extremely pure calcite marble is used for most stat- 
ues. This kind of marble is trans/ucent—that is, light pen- 
etrates a short distance below the surface of the marble 
before it is reflected. Large blocks of coloured marble 
are used for columns, floors, and other parts of build- 
ings. Smaller pieces of such marble are crushed or 
finely ground and used as abrasives in soaps and other 
products. Crushed or ground marble is also used in pav- 
ing roads and in manufacturing roofing materials and 
soil treatment products. 

Related articles in World Book include: 


Building stone (Mar- Limestone Rock (pictures) 


ble) Metamorphism Sculpture (pic- 
Carbonate Onyx tures) 
Dolomite 


Marble Bar (pop. 352) is a small town in the Pilbara re- 
gion of northwestern Western Australia. It is the seat of 
the East Pilbara Shire Council, the biggest shire in Aus- 
tralia, which has an area of 377,000 square kilometres. 
Marble Bar is known as the hottest town in Australia be- 
cause temperatures of 38° C or higher were recorded 
for 160 consecutive days, from Oct. 31, 1923 to April 7, 
1924, 

Marble bones. See Osteosclerosis. 

Marbles is a children’s game played with small balls, 
usually made of glass. Each ball is called a marble. There 
are many types of marbles games. Most games are 
played outdoors on a level surface. Marbles can be an 
organized sport, but it is most popular as a form of rec- 
reation. Players shoot marbles by balancing a large mar- 
ble called a shooter between the thumb and index fin- 
ger. With the thumb, the player flicks the shooter 
toward one or more smaller marbles, called object mar- 
bles. Usually, players must knuckle down when 
shooting—that is, they must keep at least one knuckle on 
the ground as they shoot. 

Marbles of various materials and colours have their 
own slang names. For example, glass marbles with col- 
oured swirls are known as g/assies. Steel ball bearings 
used as marbles are called steelies. 

In some countries, a game called ringer is played 
with marbles. In ringer, players try to knock object mar- 
bles out of a circle 3 metres in diameter. Before play be- 
gins, a referee arranges 13 object marbles into the 
shape of a cross in the centre of the circle. Players start 
their turns by knuckling down outside the circle. From 
there, a player must knock at least one object marble 
from the circle, and the player's shooter must remain in 
the circle. If successful, a player continues to shoot from 
wherever the shooter comes to rest. The turn ends 
when a player fails to knock out a marble or the shooter 
leaves the circle. The referee then resets the object mar- 
bles into a cross, and the next player takes a turn. After a 
certain number of turns, the player who has knocked 

the most object marbles from the circle wins the game. 


Marbles is a game generally played with small glass balls, Play- 
ers shoot marbles by flicking a large marble toward smaller 
ones. Skilled players may compete in tournaments, above. 


Kinds of marbles include antique handmade marbles, lef, and 
modern marbles made by machine, right. 


Marbles made of baked clay have been found in pre- 
historic caves. The ancient Romans played games of 
marbles 2,000 years ago. > 
Marcel, Gabriel (1889-1973), was a French philoso 
pher. He was an unsystematic thinker who presented | : 
philosophy for the most part in three philosophical di 
ries: Metaphysical Journals (1927), Being and Having 
(1935), and Presence and Immortality (1959). His philoso- 
phy consists of reflections on concrete human exper! 
ences such as love and fidelity. He believed thata i 
human experience can be understood only by directly 
participating in it. Therefore, he attempte 
observe, but to relive these experiences in the cı 
his reflections. Marcel's 
other works include Homo 
Viator (1944), an analysis of 
hope; and Man Against So- 
ciety (1951), an examination 
of the effects of a techno- 
logical society on the 
human personality. 

Marcel was born in 
Paris. He became a Roman 
Catholic at 39. He is often 
classified as a Christian ex- 
istentialist (see Existential- 
ism). 


d not merely t0 
ourse 0! 


March is the third month of the year according to the 
Gregorian calendar, which is used almost all over the 
world today. It was the first month on the early Roman 
calendar and was called Martius. Later, the ancient Ro- 
mans made January the beginning of the year, and 
March became the third month. March has always had 
31 days. Its name honours Mars, the Roman god of war. 

March brings in spring in the northern half of the 
world, with the vernal equinox, which occurs on March 
200r 21. On this day, the centre of the sun is directly 
over the equator. March can be both wintry and spring- 
like, Blustery, windy days occur as frequently as mild, 
sunny days. 

Inthe Northern Hemisphere, many animals end their 
hibernation, and many plants awaken, or come to life 
again, during March. Sap flows in the trees, and green 
buds begin to appear. The first pussy willows and wild 
flowers can be found in the woods. Most frogs lay their 
eggs. Hibernating animals, such as bears, bats, and but- 
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terflies, leave their winter sleeping places. Wild geese 
and ducks begin their northward flights. In the Southern 
Hemisphere, March marks the beginning of autumn, as 
the summer season ends. 

Special days. March 1 is celebrated by Welsh peo- 
ple as St. David's day. St. David is the patron saint of 
Wales and people wear daffodils, a flower of spring, to 
mark the day. The Irish celebrate March 17 as the feast 
day of St. Patrick. The Jewish festival of Purim usually oc- 
curs in March. It is held on the day corresponding to the 
14th day of Adar on the Hebrew calender. Greece and 
Pakistan celebrate national days in March. Pakistan's na- 
tional day is March 23 and Greece celebrates its inde- 
pendence day on March 25. 

Popular beliefs. There are many superstitions about 
March. We often hear that “March comes in like a lion 
and goes out like a lamb.” This means that the first day of 
March is often stormy, and the last day is mild and 
warm. Another saying is, “April borrowed from March 
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1 St David's day 

~ Autumn begins in the Southern Hemisphere. 

— Augustus Saint-Gaudens, American sculptor, born 1848, 

2 Sam Houston, American political leader, born 1793, 

~ Bediich Smetana, Czech composer, born 1824. 

— Texas declared its independence from Mexico, 1836. 

= Pope Pius XII born 1876. 

— Kurt Weill, German composer, born 1900. 

= Soviet president Mikhail Gorbachev born, 1931. 

3 Missouri Compromise passed, 1820. 

— George Pullman, American inventor and businessman, 
born 1831. 

~ Inventor Alexander Graham Bell born 1847. 

~ Russia signed the Treaty of Brest-Litovsk, 1918. 

4 William Penn received grant of Pennsylvania, 1681. 

= The first Congress under the U.S. Constitution met, 1789. 

5 Gerardus Mercator, Flemish geographer and map-maker 
born 1512. 

~ Heitor Villa-Lobos, Brazilian composer, born 1887. 

~ Richard Hughes, Australian journalist, born 1906. 

= British Spitfire aeroplane, successful warplane of World 
War Il, made its first test flight, 1936. 

g OSEP Stalin, Soviet dictator, died 1953. 

td Italian artist Michelangelo, born 1475. 

F Elizabeth Barrett Browning, English poet, born 1806. 

= na of the siege of the Alamo, 1836. 
è alentina Tereshkova, Soviet cosmonaut and first woman 

7 ty Space, born 1937. 

A saner Burbank, American horticulturist, born 1849. 
TU Masaryk, co-founder of Czechoslovakia, born 


3 eunice Ravel, French composer, born 1875. 
A oer Graham Bell patented the telephone, 1876. 
erican Judge Oliver Wendell Holmes, Jr., born 1841. 


March birthst 
Bacdsione tone— 


March 6— 
E. B. Browning born 


9 Amerigo Vespucci, Italian explorer, born 1454. 
— The Merrimack (then called the Virginia) fought the 
Monitor, 1862. 
— British trade union leader and statesman Ernest Bevin 
born, 1881. 
— Samuel Barber, American composer, born 1910. 
40 Arthur Honegger, French composer, born 1892. 
11 Torquato Tasso, Italian poet, born 1544. 
— Nazis invaded Austria, 1938. 
12 George Berkeley, Irish philosopher, born 1685. 
— Canadian politician William Mackenzie born 1795. 
— Sir John J. C. Abbott, prime minister of Canada, born 


1821. 
— Gabriele d'Annunzio, Italian poet, born 1863. 
— First transatlantic radio broadcast, 1925. 
13 Joseph Priestley, English chemist, born 1733. 
— Johann Wyss, Swiss author, born 1781. 
14 Eli Whitney patented the cotton gin, 1794. 
— Johann Strauss, Austrian composer, born 1804. 
— Albert Einstein, German-born American physicist, born 
1879. 
15 Julius Caesar assassinated, 44 B.C. 
— Andrew Jackson, 7th U.S. president, born 1767. 
— First cricket test match between England and Australia, 
at Melbourne, 1877. 
16 James Madison, 4th U.S. president, born 1751. i 
— Matthew Flinders, navigator and explorer of Australia, 
born 1774, 
— Georg S. Ohm, German physicist, born 1787. 
17 St Patrick's Day. 
— First powered aeroplane flight in Australia, 1910. 
18 John C. Calhoun, American statesman, born 1782. 
— Grover Cleveland, 22nd U.S. president, born 1837. 


March 9—Explorer 


March 6— r 
Amerigo Vespucci born 


Michelangelo born 


200 March 


three days, and they were ill.” This refers to the first 
three days of April, which are generally rough and blus- 
tery like March. A third saying calls the first three days 
of March “blind days” because they are “unlucky.” If rain 
falls on these days, farmers supposedly will have poor 
harvests. March in the Northern Hemisphere is thought 
of as a windy month, with “March winds” being followed 
by “April showers’. 

March symbols. The flower for March is the violet. 
The birthstones are the bloodstone (a variety of chalced- 
ony) and the aquamarine. 


Quotations 


The stormy March has come at last, 
With wind, and cloud, and changing skies; 
1 hear the rushing of the blast 
That through the snowy valley flies. 
William Cullen Bryant 


Important March events 


I wonder if the sap is stirring yet, 
If wintry birds are dreaming of a mate, 
If frozen snowdrops feel as yet the sun, 
And crocus fires are kindling one by one. 
Christina Rossetti 


And the Spring arose on the garden fair, 

Like the Spirit of Love felt everywhere; 

And each flower and herb on Earth’s dark breast 
Rose from the dreams of its wintry rest. 


Percy B. Shelley 
The year's at the spring 
And day's at the morn;. . . 
God's in His heaven— 
All's right with the world! 
Robert Browning 


Related articles in World Book include: 


Aquamarine Equinox St. Patrick's Day 
Calendar Mars Spring 
Chalcedony Purim Violet 


SSS eT o 


18 Nikolai Rimsky-Korsakoy, Russian composer, born 1844. 
— Kate Greenaway, children’s book illustrator, born 1846. 
— Rudolf Diesel, German inventor, born 1858, 

19 Missionary and explorer David Livingstone born 1813. 
— Ballet producer Sergei Diaghilev born 1872. 

— Sydney Harbour Bridge, Australia, opened 1932. 
20 Edward Gibbon Wakefield, pioneer of colonization in 
Australia and New Zealand, born 1796. 
— Henrik Ibsen, Norwegian poet and dramatist, born 1828. 
— Lauritz Melchior, Danish tenor, born 1890. 

21 Johann Sebastian Bach, German composer, born 1685. 

— Benito Juarez, Mexican political leader, born 1806. 
— Modest Mussorgsky, Russian composer, born 1839. 
— Persia renamed Iran, 1935. 

22 Sir Anthony Van Dyck, Flemish painter, born 1599. 
— Randolph Caldecott, English illustrator, born 1846, 
— Robert Millikan, American physicist, born 1868. 

23 Pakistan Day. 

— Roger Martin du Gard, French novelist and Nobel Prize- 
winner for literature, born 1881. 
— Roger Bannister, first to run a mile in less than four min- 
utes, born 1929, 
24 William Morris, English poet and artist, born 1834. 
— Andrew Mellon, American financier, born 1855 
25 Greece's independence day. 
— Lord Baltimore's colonists Tanded in Maryland, 1634. 
— British Parliament abolished slave trade, 1807. 
— Arturo Toscanini, Italian conductor, born 1867. 
— Treaty of Rome, setting up the European Community, 
signed by six founding states, 1957. 
— Béla Bartok, Hungarian composer, born 1881. 
26 A. E. Housman, English poet, born 1859, 
— Robert Frost, American poet, born 1874, 


March 15— 
Julius Caesar assassinated 


March 14— 
Albert Einstein born 


26 Tennessee Williams, American playwright, born 1911. 
— Sandra Day O'Connor, first woman justice of Supreme 
Court of the United States, born 1930. 
27 Louis XVII of France born 1785. 
— Wilhelm Roentgen, German physicist who discovered 
X rays, born 1845, 
— Britain and France declare war on Russia, beginning the 
Crimean War, 1854. 
— Ludwig Mies van der Rohe, German-born architect, 
born 1886, 
28 George I, king of England, born 1660. š 
- — Pierre Laplace, French astronomer and mathematician, 
born 1749. 
— Aristide Briand, French statesman, born 1862. 
29 John Tyler, 10th U.S. president, born 1790. 
— Parliament passed the British North America Act, 1867. 
30 Francisco Goya, Spanish painter, born 1746. 
— Treaty of Paris ended the Crimean War, 1856. 
— United States purchased Alaska from Russia, 1867. a 
— John Forrest and party start first west-to-east crossing 0! 
Australia, 1870. 
— Playwright Sean O'Casey born 1880. 
= Albert Einstein panatnced revised Unified Field Theory, 
1953. 
31 René Descartes, French philosopher-scientist, born 
1596. 
— Joseph Haydn, Austrian composer, born 1732. $ 
— Commodore Matthew C. Perry made the first treaty De 
tween the United States and Japan, 1854. 
— United States took possession of the Virgin Islands by 
purchase from Denmark, 1917. 
— Newfoundland became the 10th province of Canada, 
1949. 


March 30—Crimean 
War ends 


March 19— 
David Livingstone born 


March is a highly rhythmic musical composition that is 

erformed mainly to accompany marching. Marches are 
intended to raise the morale of military troops, provide 
colour and pageantry at sporting events, and lend dig- 
nity to official ceremonies. In addition, some ballets, op- 
eras, and classical works include marches. 

Most marches consist of a main melody called a 
march and a contrasting section called a trio. The trio is 
generally quieter and more melodious than the march 
and is played in a different key. 

There are various kinds of marches. Two of the most 
common kinds are the military march and the ceremo- 
nial march. Military marches have a quick tempo and are 
used to help large groups march in an orderly manner. 
The American bandmaster John Philip Sousa wrote 
many popular military marches. Ceremonial marches 
are slower than military marches and are played at seri- 
ous events, such as coronations. The English composer 
Sir Edward Elgar wrote five famous ceremonial marches 
that are called Pomp and Circumstance. Other types of 
marches include circus marches, which have fast tem- 
pos, and funeral marches, which have the slowest tem- 
pos of all marches. 

See also Elgar, Sir Edward; Sousa, John Philip. 
Marches were areas of land in Wales ruled by nobles 
inthe Middle Ages. The first marcher lords, as they 
were called, were appointed by King William I. They be- 
came extremely influential during the reign of King 
Henry Il, having conquered most of southern and east- 
ern Wales, The marches became virtually independent 
but later declined, and were abolished in 1536. 
pened girls, also called majorettes, compete in 
teams against one another in drill and in various compli- 
cated manoeuvres. Teams of marching girls sometimes 
Le at festive events and celebrations, such as mili- 
Fea and carnivals, Teams compete nationally and 
ia ationally. There are special championships for ju- 

rs aged 13 and a midget category for girls under 12 
years of age. 

Kano, Rocky (1923-1969), an American boxer, 
e world heavyweight champion from 1952 to 1956. 


reams of 
e 5 
for national titles and championships. 


marching girls in Australia and New Zealand com- 
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He retired in 1956 after winning all of his 49 professional 
fights. Marciano won the heavyweight title on Sept. 23, 
1952, by knocking out Jersey Joe Walcott in the 13th 
round in Philadelphia, U.S.A. Eight months later, in his 
first title defence, Marciano knocked out Walcott in the 
first round. Marciano then successfully defended his 
title five more times. Marciano is considered one of the 
hardest punchers in boxing history. His victories include 
43 knockouts, with 11 in the first round. In 1951, he 
ended the comeback of former world champion Joe 
Louis by knocking him out in the 8th round. 

Marciano was born Rocco Marchegiano in Brockton, 
Massachusetts. He turned professional in 1948. 

Marco Polo. See Polo, Marco. 

Marconi, Guglielmo (1874-1937), was an Italian in- 
ventor and electrical engineer who gained international 
fame for his role in developing wireless telegraphy, or 
radio (see Radio). In 1895, he sent the first telegraph sig- 
nals through the air. Telegraph signals had previously 
been transmitted through electric wires, and so Marco- 
ni's system became known as wireless telegraphy. In 
1901, Marconi transmitted the first transatlantic wireless 
communication. He shared the 1909 Nobel Prize for 
physics with Karl Ferdinand Braun of Germany, who had 
invented a tube that improved wireless transmission. 
Their work helped lead to the development of radio 
broadcasting. Marconi also pioneered tests with short 
waves and microwaves. 

Early life. Marconi was born in Bologna, Italy. His fa- 
ther was a wealthy landowner. As a child, Guglielmo 
was educated primarily by tutors and took a strong in- 
terest in science. He later failed the University of Bolo- 
gna entrance exam and decided to pursue his scientific 
studies on his own. 

Marconi read about the German physicist Heinrich 
Hertz’s work with electromagnetic waves, and began ex- 
perimenting with wireless telegraphy in 1894. He set up 
equipment in the attic of his father's estate and transmit- 
ted signals across the room. Marconi later began to ex- 
periment outdoors. Marconi found that when his trans- 
mitter and receiver were earthed (connected to earth), 
he could greatly extend the signal's range by increasing 
the aerial’s height. After this discovery, he transmitted 
signals farther than had ever been done before. 

The Italian government showed no interest in the 
young, unschooled inventor's work, so Marconi went to 
the United Kingdom. There, in 1896, he received the first 
patent on wireless telegraphy. Marconi also gained fi- 
nancial support and formed the Wireless Telegraph and 
Signal Company, Ltd, in 1897 in London. In 1899, three 
British warships were fitted with Marconi's wireless 
equipment. That same year, he sent a wireless message 
across the English Channel to France. Private ships also 
began to use Marconi's system. 

First transatlantic signal. On Dec. 12, 1901, Marconi 
and his staff sent the first wireless transatlantic commu- 
nication in history. They transmitted the Morse code let- 
ter s from Poldhu, Cornwall, England, to St. John’s, Can- 
ada. Soon afterward, Marconis equipment enabled 
ships to communicate with each other and with the 
shore over distances as great as 3,000 kilometres. 

Marconis fame grew when his wireless equipment 
helped guide rescue ships to the sinking ocean liners 
Republic in 1909 and Titanic in 1912, saving many lives. 
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Guglielmo Marconi centred his life around wireless telegra- 
phy. In his yacht, above, Marconi experimented sending and re- 
ceiving messages while crossing the Atlantic. 


These accidents led to laws requiring that all large pas- 
senger ships have wireless equipment. 

Short-wave experiments, During the 1920's, Mar- 
coni turned his attention to short waves and micro- 
waves. Marconi and other inventors had developed 
commercial wireless equipment using long airwaves, 
which required large, powerful transmission systems. 
But short-wave stations did not require such transmit- 
ters, and they cost less to build and operate. Short 
waves, unlike long waves, could be used as effectively 
during the day as at night. Marconi and his staff per- 
fected the beam system, which used directional aerials 
and reflectors. This system made short-wave radio an ef- 
ficient and reliable method of communication. Marco- 
ni's team also built the first microwave telephone system 
in 1932. 

Besides the Nobel Prize, Marconi received many 
other honours and awards. King George V of the United 
Kingdom awarded him the honorary title of Knight 
Grand Cross of the Royal Victorian Order in 1914. The 
United States also awarded him the John Fritz Medal. 
Marcos, Ferdinand Edralin (1917-1989), served as 
president of the Philippines from 1965 to 1986. In 1973, 
the Philippines adopted a constitution that gave him 
broad powers as both president and prime minister. In 
1978, Marcos took the title of prime minister while re- 
maining president. In 1981, he was replaced as prime 
minister, but he kept his broad powers. Marcos’ political 
party was accused of widespread election fraud ina 
presidential election held in February 1986. He was 
forced to leave the country after widespread protests 
against him broke out. Corazon Aquino, his main elec- 
tion opponent, was officially declared winner of the 
election and was sworn in as president. Marcos settled 

in Hawaii. See Philippines, History of the. 

In 1988, Marcos and his wife, Imelda, were indicted 
(charged with offences) by the United States govern- 
ment. The indictment included charges that they had 
embezzled money from the Philippines and used it to 
buy buildings in the United States. But Marcos became 
seriously ill and the charges against him were dropped. 


He died in exile in September 1989. In 1990, a jury found 
Imelda not guilty. In 1991, Imelda returned to the Philip- 
pines to face civil and criminal charges there. She ran 
for president of the Philippines in 1992, but lost. Imelda 
was convicted of corruption in 1993. She appealed 
against the conviction. 

Marcos was born in Sarrat. While a law student atthe 
University of the Philippines, he was convicted of mur- 
dering a man who had defeated his father in an election 
for the National Assembly. But the Supreme Court ac- 
quitted him. Marcos served in the Philippine House of 
Representatives from 1949 to 1959. He was elected to 
the Senate in 1959. 

Marcus Aurelius (A.D. 121-180) was a Roman emper- 
or and philosopher. He became a follower of Stoicism,a 
school of philosophy that originated in Greece about 
300 B.C. Marcus wrote a series of thoughts that were 
collected and published as Meditations. This work is an 
intimate self-portrait and a classic of Stoic philosophy, 
See Stoic philosophy. 

Marcus was born in Rome to a noble family. Before 
Antoninus Pius became emperor in A.D. 138, he adopted 
Marcus and Lucius Verus. Lucius Verus was the son ofa 
senator. Marcus became emperor in 161 and named Lu- 
cius co-emperor. Marcus and Lucius ruled jointly until 
Lucius’ death in 169. During much of Marcus reign, the 
Roman Empire suffered from epidemics, revolts, and 
wars. ; 

Marcus accepted the Stoic belief that the world is 
ruled by a benevolent universal force. He was inspired 
by the Stoic belief in the harmony of natural and moral 
law that represented the divine spirit present in all 
things. Marcus believed that the soul did not survive 
after death, but instead was reabsorbed into the uni- 
verse. He saw this reabsorption as a reason to accept 
death calmly. Marcus hated selfishness and taught him- 
self to ignore or forgive offences. Perhaps his noblest 
quality was his sense of responsibility to humanity and 
his belief that all people should live for each other. 
Mardi Gras is a lively, colourful celebration held on 
Shrove Tuesday, the day before Lent begins. Mardi Gras 
takes place at the end of a carnival season that begins 
on January 6, or Twelfth Night. It is celebrated in many 
Roman Catholic countries. Mardi Gras means fat Tae i. 
day in French. The term may have arisen in part fromt 
custom of parading a fat ox through French towns an 
villages on Shrove Tuesday. ` rica 

French colonists introduced Mardi Gras into Ame! 
in the early 1700's. It became popular in New Orleans, 
Louisiana, and spread to several Southern States. 

Mardi Gras in New Orleans attracts tourists from 
everywhere. Street parades begin the week before 
Mardi Gras Day. Societies called kKrewes organize ae 
pay for the parades and other festivities. The best- a Ret 
krewes are Comus, the oldest, founded in 1857, an ves 
founded in 1872. During the carnival season, the a in 
give balls and private parties. Their members pee 
the streets in masks and fancy dress. A parade of jon 
ful floats and marching bands climaxes the cand 
Tuesday, Mardi Gras Day. Paraders on the floats t! sper 
necklaces, toys, and coins called doubloons to the SP 
tators. Each year, the festivities have a theme. 

Mardi Gras goes back to an ancient Roman cu 
merrymaking before a period of fast. In Germany 


stom of 
Maral 


Gras is called Fastnacht. In England it is called Pancake 
Day or Pancake Tuesday. 

See also Shrove Tuesday. 

Marduk was the chief god of the ancient Babylonians. 
He was originally a god of only the city of Babylon. But 
as Babylon emerged as the most important and power- 
ful city of Mesopotamia, Marduk became the most im- 
portant god of the area. Worshippers called him the 
“great lord, the lord of heaven and earth.” His power was 
said to lie in his wisdom, which he used to help good 
people and to punish the wicked. 

Mare. See Horse (Life history). 

Maremma sheepdog is a massive, strongly built 

dog first bred to guard sheep. It has a large, bear-like 
head and strong jaws. It has small, brown eyes, and ears 
which appear small in proportion to its huge body. The 
maremma has a long, white coat which is very thick 
around the neck and flanks. The tail is heavily feathered 
and is set low. The maremma stands from 60 to 70 centi- 
metres at the shoulder and weighs between 30 and 45 
kilograms. 

The maremma has been known in Italy for at least 
2,000 years. It was probably introduced into the moun- 
tains of northern Italy as a herding and guard dog by the 
Magyars migrating from Asia. 

Marfan syndrome is a disorder characterized by ab- 
normalities of the skeleton, eye, and heart. It is caused 
bya genetic defect that is thought to affect the develop- 
ment of some of the body's connective tissues. People 
who have Marfan syndrome typically die before the age 
of 50, usually from heart complications. 

People with Marfan syndrome tend to be unusually 
tall, often with long, thin arms and legs and an arm span 
that exceeds the height of the body. The hands, fingers, 
leet, and toes also may be unusually long. Other, less 
Hear skeletal abnormalities include a long, narrow 
ae funnel-shaped deformities of the chest; and curva- 
i re of the spine. An abnormality in the position of the 
ens of the eye causes vision problems in many Marfan 
atients. Heart problems associated with the syndrome 
aay involve the connections of the large blood ves- 
tee the heart. These vessel walls may gradually 
ts en and balloon out, eventually rupturing or split- 

ng, which results in death. 
Sc ee estimate that 5 of every 100,000 people 
a0 arfan syndrome. A child of an affected parent has 
i ner cent chance of inheriting the syndrome. Doc- 

$ know of no cure for it. 
aret, Princess. See Royal Family of the United 

Kingdom (Members of the Royal Forni, 
ear. of Scotland, Saint (1040-1093), was a 
relorms jeeotand who carried out social and religious 
Ironside, ma enddaughtes of the English King Edmund 
her father argaret was perhaps born in Hungary, where 
fleeing th was in exile. She went to Scotland in 1067, 

alcolm Norman Conquest. There she married King 
performed in about 1070. She lived in great piety and 
ation of maay charitable actions, including the foun- 

argar e Church of the Holy Trinity, Dunfermline. 

arg et was canonized in 1250. 
oils aa a butterlike food made from vegetable 
garine She fats, or both. Many people cook with mar- 
eries and use it on bread and other foods. Some bak- 

other food manufacturers also use it. 
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Margarine usually costs less than butter, and it can be 
processed so that it has the same food value. Margarine 
also contains a greater proportion of polyunsaturated 
fatty acids and much less of a fatty substance called cho- 
lesterol. Many doctors warn that too much cholesterol 
in the blood can lead to a heart attack. As a result, large 
numbers of people eat margarine and other low- 
cholesterol foods. See Fat (Fats and disease). 

The fat in margarine must be emulsified (evenly dis- 
tributed) in milk, water, or a type of milk made from soy- 
beans. Manufacturers add preservatives to prevent 
decay. Most margarine also contains butterlike flavour- 
ing, salt, vitamins A and D, and yellow colouring. 

One or more vegetable oils provide the fat content of 
most margarine. Soybean oil is by far the most com- 
monly used oil. But manufacturers may also use cotton- 
seed, maize, palm, peanut, and safflower oils. Some 
margarine is produced with animal fats. 

To make margarine, manufacturers first emulsify 
melted oils with milk or water. Then they chill the result- 
ing substance until it hardens. Machines prepare the 
product and shape, wrap, and package it in a continu- 
ous operation. 

Most household margarine is made in blocks or is 
packaged in small tubs. Manufacturers also make large 
blocks of hard margarine for commercial bakeries. 

Hippolyte Mege-Mouries, a French chemist, devel- 
oped margarine in the late 1860's as a substitute for but- 
ter, He called it o/eomargarine because its chief ingredi- 
ents were beef fat, called o/eo, and margaric acid. 
Margate is a popular seaside resort in Kent, southeast- 
ern England. The town lies near the northeastern tip of 
Kent and overlooks the Thames estuary. For location, , 
see England (map). The parish church of St. John has a 
number of interesting brasses. 

The Theatre Royal, which is now used as a bingo hall, 
is one of the oldest theatre buildings in Britain. 

y is a wildcat that lives in Central and South 
‘America from northern Mexico to Bolivia and Brazil. Its 
reddish or greyish fur is thickly marked with black spots 
and streaks, It has a long tail. The margay is 75 to 120 
centimetres long and weighs 4.5 to 9 kilograms. It 
closely resembles the ocelot (tiger cat) but is smaller, 
more slender, and has a longer tail (see Ocelot). The 
name of the margay may have come from an Indian term 


ae 


aa 


Idcat that lives in Central and South Amer- 
ilar to those of the ocelot. The margay 


has a small head and a very long tail. 


The margay is a wil 
ica. Its markings are simi 
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for “little ocelot” or “small cat.” Zoologists know little 
about its habits. 

Scientific classification. The margay belongs to the cat fam- 
ily, Felidae. It is Felis wiedii. 

Margin in stock exchange refers to the deposits which 
investors give to their brokers to buy shares. The de- 
posit safeguards the brokers, in case investors lose 
money after they have bought shares. It must cover the 
difference between the selling price of the shares and 
the amount the brokers can borrow from a bank, plus an 
amount to cover possible losses that might result from 
shares quickly changing prices. 

Margrethe II (1940-  ) is queen of Denmark. She 
succeeded her father, Frederik IX, in 1972. 

Margrethe was born in Copenhagen. Her full name is 
Margrethe Alexandrine Torhildur Ingrid. She became 
next in line for the throne in 1953, when changes in the 
Danish Constitution enabled women to rule for the first 
time. A lack of male heirs to the throne forced the 
change. In preparation for her reign, Margrethe at- 
tended universities in Denmark, England, and France. 
She presided over the Danish Cabinet at formal func- 
tions when her father was ill. 

During the 1960's, Margrethe travelled to Africa, the 
Far East, and the Middle East in connection with her in- 
terest in archaeology. In 1967, she married Henri de La- 
borde de Monpezat, a French count, who became 
Prince Henrik of Denmark. They have two sons, 
Frederik, the crown prince, and Joachim. Margrethe is 
also an artist and book illustrator. Her works have been 
exhibited publicly. 

Maria Island is a small island (not more than 19 kilo- 
metres long by 13 kilometres wide) off the east coast of 
Tasmania, an island state of Australia. The Dutch ex- 
plorer Abel Tasman visited the island in 1642. It was in- 
habited by Tasmanian Aborigines until about 1820. A 
convict station, established there by the British in 1825, 
was abandoned in 1832 in favour of Port Arthur. When 
the probation system for convicts was begun, authori- 
ties set up a station at Darlington and a penal centre at 
Long Point. One of the best-known prisoners was Wil- 
liam Smith O'Brien, who had, in 1848, been transported 
from the United Kingdom to Australia for his part in an 
Irish rebellion (see O'Brien, William Smith). 

When the end of transportation came in the 1850's, 
the settlement was open to private enterprise, and 
sheep farming became important. In 1884, Angelo 
Bernacchi gained control and established wine and silk- 
producing industries. In 1922, cement works were es- 
tablished at Darlington. The population reached about 
400. Heavy losses caused the cement works to close in 
1930, and the people moved to the mainland. In the 
1960's, the Tasmanian Animals and Birds Protection 
Board made the island a wildlife sanctuary and in 1971 it 
became a national park. 

Maria Theresa (1717-1780) was Holy Roman empress, 
queen of Hungary and Bohemia, and archduchess of 
Austria. She was a powerful force in European affairs 
and one of the wisest and most able rulers in Austrian 
history. Aided by her chancellor and foreign minister, 
Prince Kaunitz, she managed foreign affairs skilfully. Her 
economic reforms promoted the prosperity of her em- 
pire. She had 16 children. One daughter, Marie Antoi- 
nette, was queen of France (see Marie Antoinette). 


Maria Theresa was born 
in Vienna. Her father, Em- 
peror Charles VI, was the 
last male Habsburg (or 
Hapsburg) heir, In 1724, he 
announced publicly a de- 
cree that had been issued 
privately in 1713 called a 
Pragmatic Sanction. This 
decree allowed Maria The- 
resa to inherit his territo- 
ries, The rulers of the prin- 
cipal states of Europe 
accepted the decree and 
promised not to attack 
Maria Theresa's lands (see 
Pragmatic sanction). 

Charles VI died in 1740, Prussia was the first to attack 
in the War of the Austrian Succession, and was soon 
joined by Bavaria, France, and Spain. They all claimed 
parts of Maria Theresa's territories in spite of their ear- 
lier promises. The Netherlands and Great Britain aided 
Maria Theresa's forces during the war. In 1745, Maria 
Theresa's husband, Francis Stephen, former Duke of 
Lorraine, became Holy Roman emperor as Francis |. But 
she kept control over most state affairs. 

The War of the Austrian Succession ended in 1748 
with the Treaty of Aix-la-Chapelle. By this treaty, Maria 
Theresa lost almost all of the rich province of Silesia to 
King Frederick II of Prussia (see Frederick II lof Prussial. 
The powers of Europe recognized her rights to her 
other possessions. See Succession wars. 

During the early 1750's, Maria Theresa strengthened 
her power at home and built a large army. In 1756, while 
she was planning to seek revenge for the loss of Silesia 
Frederick II suddenly attacked again. The Seven Years 
War followed, and Maria Theresa was forced to give Up 
all claims to Silesia (see Seven Years’ War). Her hus- 
band died in 1765, and her oldest son became Holy 
Roman emperor as Joseph Il. In 1772, Maria Theresa 
joined with Russia and Prussia in a division of Poland 
and gained most of the region of Galicia. In 1775, she 
took the region of Bukovina from Turkey. Maria Theres 
died in Vienna. 

Mariana Islands are formed by the summits of 15 
volcanic mountains in the Pacific. They are the southern 
part of a submerged mountain range that extends 251 
kilometres from Guam almost to Japan. The Marianas 
are the northernmost islands of a larger island group i 
called Micronesia, which means small islands. The Mari 
anas have a total land area of 1,026 square kilomete a 
and a population of about 176,500. About 133,000 of t 
people live on Guam, and about 39,000 live on sapen 
The rest of the population is scattered on other islands: 
For location, see Pacific Islands (map). 

The Mariana Islands, except Guam, are 
wealth of the United States. Island residents are 
States citizens. Saipan is the capital of the common 
wealth. aa 

The 10 northern Marianas are rugged islands. So t 
of them have volcanoes that erupt periodically. Pag’ 
Agrihan, and Anatahan are the largest islands in this i 
group. The limestone or reef rock terraces on volan 
slopes in the five southern Marianas show that they 


Maria Theresa of Austria, portrait by Manin 
Van Mytens, Brooks Memorial Ant alen, 
Memphis, U.S.A. 
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a common 
United 


On Guam, one of the Mariana Islands, an old sentry post 
overlooks Umatac Bay. The post was built by the Spaniards, who 
governed the Marianas from the mid-1600s to the late 1800s. 


older than the northern group. Guam is the largest of 
the southern islands. Other important islands are Rota, 
Saipan, and Tinian. Tourism is the major industry of 
Guam and Saipan. In addition, the U.S. military service 
employs many people on Guam. 

The native islanders are called Chamorros. Their an- 
cestors, who were among the earliest settlers of Micro- 
nesia, arrived from Asia thousands of years ago. The 
Chamorros have intermarried with Europeans, Filipinos, 
and other peoples. Today, they practise many Western 
customs, 
hae Portuguese explorer Ferdinand Magellan led the 
E arara expedition to Guam and Rota. His party 
pe oi the islands in 1521. His sailors called them the 
iiae os Ladrones, or Islands of Thieves, because the 
after aoe helped themselves to articles on the ships 
ea lk supplies of food and water. The islands 
ava their present name from Spanish Jesuits who 
1898 his 1668. Spain governed the islands from 1668 to 

ent er the Spanish-American War, the United States 
lands Ady as a naval base. Spain sold the rest of the is- 
0 Germany. 
ole occupied Guam in 1941, but American armed 
and ite the island in July and August 1944, 
fata ae air bases on several of the islands. The 
the Unit ri ands, except for Guam, were governed by 
ritory arth States as part of the United Nations Trust Ter- 
agreed t i Pacific Islands. In 1976, the United States 
iaai eta the Commonwealth of the Northern — 
anas exci slands, which would include all of the Mari- 
Nivere Guam. This agreement went into effect in 
zens, The T 1986, making the people United States citi- 
internal ae jovernment of the commonwealth controls its 
le OFS Ee, but the United States remains responsi- 
26 als islands’ foreign affairs and defence. 
ping in he Guam; Saipan; World War Il (Island hop- 
the Central Pacific). 
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Mariana Trench. See Deep. 

Marie Antoinette (1755-1793) was the beautiful 
queen of France who died on the guillotine during the 
French Revolution. Her frivolity and plotting helped un- 
dermine the monarchy and contributed to the start of 
the revolution. 

The young queen was lively, witty, and extravagant. 
The stiff formalities of court life bored her, so she 
amused herself with such pleasures as fancy balls, theat- 
ricals, horse races, and gambling. Marie lacked a good 
education and cared very little for serious affairs. She 
did not hesitate to urge the dismissal of the able minis- 
ters of France whose efforts to reduce royal spending 
threatened her pleasures. King Louis XVI gave her the 
château called the Petit Trianon, where the queen and 
her friends amused themselves (see Versailles). 

Marie became very unpopular, and was blamed for 
the corruption of the French court. She lavished money 
on court favourites, and paid no attention to France's fi- 
nancial crisis. False and vicious stories were told about 
her. It was even rumoured that she was a spy for Austria. 
The haughty attitude people associated with her name is 
illustrated by a story. She once supposedly asked an of- 
ficial why the Parisians were angry. “Because they have 
no bread,” was the reply. “Then let them eat cake,’ said 
the queen. The suffering people of Paris readily believed 
this false story. 

Her early life. Marie was born in Vienna, Austria. 
She was the youngest and favourite daughter of Em- 
peror Francis I and Maria Theresa, rulers of the Holy 
Roman Empire. Marie was brought up in the hope that 
she might one day be queen of France. She married the 


voinette and Her Children in the Petit Trianon Fark 
thera by eth Wertmilller, Nationalmuseum, Stockholm, Sweden 


Marie Antoinette was 18 years old when she became queen of 
France in 1774. She was executed less than 20 years later. 
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French dauphin (crown prince) in 1770. Four years later, 
the dauphin became King Louis XVI, and Marie became 
queen. 

The revolution. Tragedy struck Marie twice in 1789. 
Her eldest son died, and the French Revolution started. 
Her weak-willed husband gradually lost control of the 
nation, but Marie faced danger courageously. She tried 
to stiffen King Louis’ will, but only made people angrier 
by her stubborn opposition to the revolutionary 
changes. 

The king, acting partly on the advice of Marie Antoi- 
nette, assembled troops around Versailles twice in 1789. 
Both times violence followed, and royal authority be- 
came weaker. The second time, early in October 1789, a 
hungry and desperate Parisian mob marched to Ver- 
sailles and forced the royal family to move to the Tuiler- 
ies palace in Paris. From then on, Louis and Marie were 
virtual prisoners. 

The rulers might have been able to rally the nation in 
support of a constitutional monarchy like that of Eng- 
land, had they followed the advice of moderate states- 
men like the Comte de Mirabeau (see Mirabeau, Comte 
de). Instead, Marie Antoinette plotted for military aid 
from the rulers of Europe, especially from her brother, 
Leopold I! of Austria. She refused to make any conces- 
sions at all to the revolutionaries. 

Downfall of the monarchy. Finally, Marie influ- 
enced Louis to flee from Paris on the night of June 20, 
1791. The royal family set out in disguise by carriage for 
the eastern frontier of France. But an alert patriot recog- 
nized the king from his picture on French paper money. 
The king and queen were halted at Varennes, and re- 
turned under guard to Paris. The flight of Louis and 
Marie made the people distrust their rulers even more. 
But Louis promised to accept a new constitution that 
limited his powers. 

Marie now worked to get aid from abroad, and, when 
war with Austria and Prussia came in 1792, she passed 
military secrets on to the enemy. The people suspected 
that she was guilty of such treason. On Aug. 10, 1792, 
they threw their rulers into prison. The king was sus- 
pended from office, and the monarchy was ended. Louis 
XVI died on the guillotine on Jan. 21, 1793. After bravely 
enduring terrible sufferings, Marie Antoinette, called 
Widow Capet by the revolutionaries, was brought to 
trial on a charge of treason. She was executed on the 
guillotine on Oct. 16, 1793. 

See also French Revolution; Louis (XVI); Maria The- 
resa; Swiss Guard. 

Marie Celeste. See Mary Celeste. 

Marie Louise (1791-1847) was the second wife of Na- 
poleon Bonaparte and the daughter of Emperor Fran- 
cis | of Austria. She married Napoleon in 1810 after his 
divorce from the Empress Josephine. Napoleon and 
Marie Louise had a son in 1811 who became known as 
Napoleon II. 

Marie Louise was not permitted to go with Napoleon 
when he was exiled. She and her son lived at Schén- 
brunn, near Vienna, Austria. She received the Italian 
duchies of Parma, Piacenza, and Guastalla in 1816, and 

governed them until her death. Marie Louise was mar- 
ried twice after the death of Napoleon. She was born in 
Vienna, Austria. 

See also Josephine; Napoleon I; Napoleon II. 


Marigolds are hardy garden flowers with brightly coloured 
blossoms. They are easy to grow and survive periods of dry 
weather well. The pot marigold or calendula, above, is one of 
about 50 species. 


Marigold is a hardy flowering plant commonly grown 
in gardens. Marigolds range from 15 to 90 centimetres 
in height. They generally have feathery, fernlike leaves 
and yellow, orange, or reddish-brown blossoms. Most 
marigolds have a strong odour. All cultivated marigolds 
are annuals—that is, they live for only one year. 

There are about 50 species of marigolds. Six of these 
species are commonly cultivated: (1) African, also called 
Aztec or big, (2) French, (3) sweet-scented, (4) signet, (5) 
Irish lace and (6) Muster-John-Henry. All marigolds are 
native to an area that extends from the Southwestern 
United States to Argentina. Spanish explorers took mati 
golds to Europe in the early 1500's. x 

Marigolds are easy to grow. They can survive periods 
of dry weather better than most other garden flowers 
can. Many gardeners plant marigold seeds indoors in 
late winter or early spring. The seedlings are trans- 
planted outdoors in a warm, sunny place in late spring: 
Some marigolds produce an oil that repels nematodes 
small worms that live as parasites on plant roots. Gar- 
deners sometimes grow such marigolds with other A 
plants to protect those plants from nematodes. Calen 
las are sometimes called pot marigolds. . 

Scientific classification. The marigold belongs to the com: 
posite family, Compositae (Asteraceae). 

See also Flower (picture: Garden annuals). 
Marihuana. See Marijuana. dg 
Marijuana, also spelled marihuana, is a drug ma 
from the dried leaves and flowering tops of the hemi 
plant. Marijuana has various psychological and phys a 
effects. People usually smoke marijuana in cigarettes a 
pipes, but it can also be mixed with food and beverag a 
Many nations have laws that prohibit the cultivation, 
tribution, possession, and use of marijuana. 

Marijuana has many nicknames, including 
and weed. It is also called cannabis, a word that co! 
from Cannabis sativa, the scientific name for hemi als 

Effects. Marijuana contains more than 400 ne 
When smoked, it produces over 2,000 chemicals a 
enter the body through the lungs. These chemicals 
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Marijuana 
plant 
(hemp) 


Dried leaves 


Marijuana is a drug that pro- 
duces psychological and 
physical effects. It is made 
from the dried leaves and 
flowering tops of the hemp 
plant. Users commonly smoke 
marijuana in cigarettes or 
pipes. 


Ground-up 
leaves and 
seeds 


Marijuana cigarette 


naie of immediate, short-term effects. In addition, 
e regular use of marijuana has been linked to a num- 
ber of long-term effects. 

Short-term effects of marijuana include both psycho- 
logical and physical reactions. These reactions usually 
last for three to five hours after a person has smoked 
melpo. The psychological reaction, known as a high, 
Tr anges in the user's feelings and thoughts. 

anges are caused mainly by Tetrahydrocannabi- 
nol (THC), one of the chemicals in the drug. 
pamap]uana high varies from person to person and 
aha ne time to another in the same individual. In most 
nie ionsists of a dreamy, relaxed state in which 
ii Ram more aware of their senses and feel that 
Pacas ip slowly. Sometimes, however, marijuana 
tens ee reg of panic and dread. The different re- 
tte ee It partly from the concentration of THC in 
‘hich He Hi Other factors, such as the setting in 
pedan a is used and the user's expectations and 

The “aes so affect a person's reaction to the drug. 
ERR erm physical effects of marijuana include 
intetteres i eyes and a rapid heartbeat. The drug also 
Therétore i h a person's judgment and coordination. 
dias erciving’a motor vehicle while under the influ- 

ee cae is particularly dangerous. 

MOWA But pit cts of marijuana are not completely 

Be iad ee have shown that some people who 
serious lon Puana daily for several months develop 
conditions 2 ae problems. Some chronic users suffer 

kia h ar to those caused by smoking tobacco. 

mong PS ronchitis, coughing, and chest pains. 

e productio» Prölonged use of marijuana can reduce 
testosterone ne sperm and of the male sex hormone 
regularity Baa rg females, it can cause menstrual ir- 
juana also has e uced fertility. Extended use of mari- 
People, Tena aterm psychological effect on some 

indso in ividuals lose interest in school, their 

Social activities, 
i aed use marijuana. Most people who use 
e majority e do so between the ages of 12 and 18. 
em try the drug because of curiosity. 


Marij 


People whose close friends use marijuana are the most 
likely to try it. Some people believe that marijuana im- 
proves their talents and capabilities. However, scientists 
have found no proof that this happens. Marijuana may 
increase a person's willingness to accept new ideas 
without determining whether they are true or false. As a 
result, some users think marijuana gives them new un- 
derstanding about life. 

Many people who try marijuana use it only a few 
times or infrequently. However, others develop a strong 
desire for its effects and become regular users. Some 
regular users become dependent on the drug and have 
great difficulty in stopping its use. 

History. Marijuana has been used as a medicine and 
an intoxicant for thousands of years in many parts of the 
world. In spite of laws in many countries prohibiting its 
possession or use, the drug became widely used during 
the 1960's and 1970s, especially among young people. 

Many people have urged investigation of the possible 
medical uses of marijuana and the chemicals in it. Oth- 
ers have opposed such investigations, fearing they 
would lead to increased availability and recreational use 
of the drug. In 1980, the U.S. Food and Drug Administra- 
tion (FDA) approved the limited use of THC pills to con- 
trol nausea brought on by anticancer medicines. Under 
a tightly regulated investigational programme, the FDA 
has provided marijuana cigarettes to a few cancer and 
glaucoma patients. In 1985, the FDA approved Marinol, 
a drug containing THC, for use under a doctor's supervi- 
sion. 

See also Drug abuse; Hashish; Hemp. 

Marimba is a percussion instrument that consists of a 
number of bars arranged on a frame like the keys of a 
piano. Most marimbas have bars of rosewood, but some 
have plastic bars. A musician strikes the bars with mal- 
lets that have heads of soft or hard rubber or of yarn. 
The sounds are amplified by metal tubes called resona- 
tors, one of which lies beneath each bar. Most marim- 
bas have 49 to 52 bars with a range of 4 to 44 octaves. 
The instrument produces a rich, mellow sound. Marim- 
balike instruments date from prehistoric times. Marim- 
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The marimba is similar to a xylophone. Some Latin-American 
marimbas, such as the one shown above, are so long that sev- 
eral musicians can play the instrument at one time. 


bas have become especially popular in Africa, and in 
Latin America. Some Latin-American marimbas are so 
long that four or five musicians can play at one time. 
Marin, John (1870-1953), was one of the first American 
artists to paint in a modern style. He combined realistic 
images with elements of an abstract style called cubism 
(see Cubism). Marin's paintings include bold, angular 
lines; vivid colours; patches of bare paper or canvas; 


and overlapping planes. Some of these planes clusterat 
the edge of the work to reinforce the frame. Many of 
Marin's watercolour and oil paintings are seascapes and 
landscapes that express in abstract ways the powerful 
forces of change in nature. 

Marin was born in Rutherford, New Jersey, He livedin 
Europe from 1905 to 1911. During this period, his work 
showed the influence of the painter James Whistler, 
Marin first exhibited his paintings in Paris in 1908, His 
work was shown in the United States for the first time in 
1909, at the gallery of Alfred Stieglitz in New York City, 
Stieglitz, a photographer and art promoter, was the 
chief spokesman for modern art in the United States. He 
became Marin's most active supporter. 

Marin returned to the United States in 1911 and 
began to develop a distinctive personal style in re- 
sponse to both the urban scene and nature. Most of 
Marin's paintings portray his immediate surroundings, 
such as New York City and the seacoast of Maine. A 
Maine seascape, the watercolour Off Stonington (1921), 
appears in the Painting article. He painted his impres- 
sion of New York City in Lower Manhattan (1922). Matin 
travelled to other parts of the country to find new sub- 
jects. Storm Over Taos (1930) reflects some of the beauty 
he saw in New Mexico. 

Marine is a soldier who serves at sea and in special 
missions on land and in the air. Marines also serve in 
amphibious operations—seaborne operations that in- 
volve naval, air, and land forces. Marines receive spe- 
cialized training for the tasks they are expected to per- 
form. Nearly all of the major maritime nations maintain 
marine forces or some type of naval infantry. 

In amphibious operations, marines attack from the 
sea to capture important enemy-held islands, beaches, 
or other locations on shore. By going ashore first, ma 


John Marin became famous 
for his vivid watercolour 
paintings. Many of his wo! 
show dramatic scenes from 
nature. Marin's Maine iM a) 
left, reflects the blend of $ 
stract and realistic ele 5 
that are typical of his sty’ 


British Royal Marines line up for inspection on a ship. British 
marines are easily recognized by their distinctive berets. 


rines prepare the way for other soldiers to land and 
build bases or fight the enemy. 
Some marine forces perform special or difficult mis- 
ah a as nighttime raids and actions against terror- 
. Marines may also guard navy ships, navy yards, and 
government embassies. 
Marines around the world. The United States has 
iss fie Corps of marines in the world, with about 
rine f soldiers. Other nations that maintain large ma- 
ie Pee Argentina, France, the Netherlands, 
i pines, South Korea, and the United Kingdom. 
i Bite fe li the Soviet Union (the former name 
pomi ia and its surrounding republics) had 17,000 
i po its Morskaia Pekoota, or “sea infantry.” During 
nee S, these soldiers helped Afghanistan's govern- 
A ght antigovernment rebels. 
The r arish Royal Marines are part of the Royal Navy. 
opter namber force operates landing craft and heli- 
fines fou ie stages amphibious raids. The Royal Ma- 
aler Ar , in the British-held Falkland Islands in 1982, 
lands. Raine troops invaded and occupied the is- 
cially trai e British and the Dutch marines have spe- 
Histo ned antiterrorist units. 
heavily aae first marines were the epibatae, or 
500s B.C, ie sea-soldiers,” of the Greek navies in the 
siari, or Holdi, Roman warships carried milites clas- 
amans us aed the fleet.” Both the Greeks and the 
mano ed their marines to fight at sea while sailors 
Barone the ships. 
aia Middle Ages, European states did not 
ut it was ace armies, navies, and marine forces. 
hever oan practice to put soldiers aboard ship 
ns began a combat was expected. In the 1600's, na- 
forces, Both ease again to organize permanent armed 
need for ngland and the Netherlands recognized 
British form, n puar troops aboard their warships. The 
id so in coe a corps of marines in 1664, and the Dutch 
1775, the € . When the American Colonies revolted in 
‘Ontinental Congress organized a force of ma- 
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rines modelled on the British Royal Marines. 

In the 1900's, marine forces began to develop ways of 
getting soldiers ashore more quickly. Marines of several 
nations fought in World War I (1914-1918), World War II 
(1939-1945), the Korean War (1950-1953), and the Vietnam 
War (1957-1975). 

See also Navy. ; 

Marine biology is the study of organisms that live in 
the sea. It deals with all forms of marine life, from huge 
whales to creatures so tiny they can be seen only under 
a microscope. Marine organisms live in all parts of the 
ocean, from shallow shore areas to the deepest points 
on the ocean floor. Marine biologists try to discover 
how these organisms develop and grow, how their bod- 
ies function, how they get food, and how they live in re- 
lation to other marine organisms. Marine biologists also 
try to classify marine organisms. Marine biology has be- 
come increasingly important in recent years as people 
have increased their use of ocean resources. Marine bi- 
ologists who study marine life from specially equipped 
research vessels are often known as biological oceanog- 
raphers. 

Marine biologists use marine organisms in labora- 
tory experiments that are designed to increase our 
knowledge of human life processes. For example, much 
of our knowledge of human reproduction and develop- 
ment has been developed through experiments with 
marine animals. Chemical substances that influence dif- 
ferent animal embryos (developing young) were first 
discovered in marine organisms. The sea urchin is one 
of the animals most often used by biologists in these ex- 
periments. It produces many large eggs that make ex- 
periments and observations easier (see Sea urchin). 

Marine biologists have used the squid’s giant nerve fi- 
bres to do valuable research in discovering how nerves 
work. The squid's nerve fibres are larger and easier to 
handle and observe than those of most animals. The fi- 
bres are so large that scientists can place instruments 
inside different parts of the nerve. The instruments are 
then used to record the nerves’ mechanical, chemical, 
and electrical responses. These experiments may lead to 
greater understanding of how messages are sent from 
the brain to various points of action in the human body. 

Marine biologists also use organisms from the sea to 
produce substances that are valuable to human beings. 
Marine scientists have found substances in sponges, sea 
cucumbers, corals, and seaweed that can be used in 
treating such things as viral and bacterial infections, and 
cancer. Substances from certain subtropical sponges 
can be used to treat skin infections, food and blood poi- 
soning, and pneumonia caused by staphylococcal bacte- 
ria (see Staphylococcus). 

Some marine biologists have found that the poisons 
from certain kinds of shellfish and puffers are 200,000 
times more powerful as anaesthetics than drugs that are 
now being used for this purpose. They have found that 
the saliva of the octopus contains a substance that can 
be used as a powerful heart stimulant. The octopus also 
uses its saliva to paralyse crabs and then eat them. Sci- 
entists specializing in the study of marine life believe 
that many of these substances will eventually be refined 
for use as commercial drugs. i 

Most of the experiments with marine organisms are 
carried out at marine laboratories. Among the oldest 
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and most famous of these are the Stazione Zoologica in 
Naples, Italy; the Laboratory of the Marine Biological As- 
sociation of the United Kingdom in Plymouth, England; 
and the Marine Biological Laboratory at Woods Hole, 
Massachusetts, U.S.A. 

Biological oceanographers try to find out how ma- 
rine organisms live in relationship to one another and to 
their environment. They study how organisms live in the 
sea, and try to trace how they evolved (gradually devel- 
oped), adapted, and spread, They try to find out how the 
body organs of marine creatures can work deep in the 
sea at pressures as high as 1,060 kilograms per square 
centimetre. They want to learn how organisms living on 
the sea floor can locate their mates and find their food, 
despite the fact that they live in constant darkness, 
where food is scarce. 

Some marine oceanographers go down into the sea 
to observe and conduct experiments in the natural envi- 
ronment of marine organisms. Ocean-going vessels with 
deep-sea nets and dredges are used to capture organ- 
isms for study. Scientists often record conditions such 
as water temperature and the salt and oxygen content in 
given ocean areas, using specialized instruments that 
are lowered from research vessels. Deep-sea cameras 
are used to map the sea floor and to locate certain or- 
ganisms. Scientists also now use special underwater 
cameras to make detailed photographic records of ma- 
rine life at great depths. Special sound devices are used 
in order to record the vertical movements of fish. 

Many marine scientists use scuba diving equipment 
to make underwater studies, especially in clear tropical 
waters along coral reefs. The French undersea explorer 
Jacques-Yves Cousteau pioneered the use of undersea 
stations where divers can live for relatively long periods 
to study marine life (see Cousteau, Jacques-Yves). The 
United States Navy, in its Man-in-the-Sea programme 
conducted off the California coast, and scientists at the 
Oceanic Institute in Hawaii have also used this method. 
However, these studies are limited to shallow regions of 
the oceans. 


Marine biologists study m 
rine life in its environment, 
These scientists may travel 
long distances to an isolated 
area to study a particular ma 
rine animal. They collect data 
on the animal and on charac- 
teristics of its environment, 
such as water temperature 
and salt content. 


To observe deep sea life, biological oceanographers 
must use special equipment, such as research subma- 
rines. Some research vessels, such as bathyscaphs, can 
withstand the great pressures found at the deepest parts 
of the ocean. The bathyscaph Trieste, built by Swiss sc 
entists Auguste and Jacques Piccard, made a record 
dive of 10,910 metres in the Mariana Trench of the Pa- 
cific Ocean off Guam, in 1960 (see Bathyscaph; Explora 
tion [picture: The bathyscaph 7rieste}). More receqiy 
another deep-submersible, called A/vin, has been use 
in numerous studies of deep-sea life. In 1979, soler 
used A/vin to explore the sea bottom on the East Pacil 


ife in 
ntist 


Marine biologists use laboratories to study maia t 
order to better understand human life processes. 
above is doing research on the memory of snails. 


Rise near the Galapagos islands. They discovered rich 
populations of bottom-dwelling marine life surrounding 
deep-sea hot springs. These communities thrive by 
using chemical energy produced in the hot springs. 
articles. See Ocean (Life in the ocean; pictures). See 


also the following articles: 


Animal life 
Animal (Animals of Echinoderm Seal 
the ocean) Fish Sponge 
Cnidarian Mollusc Turtle 
Crustacean Puffer Walrus 
Dolphin Sea cow Whale 
Dugong Seahorse 
Plant life 
Algae Diatom Kelp 
Coral Irish moss Seaweed 


Other related articles 


Plankton 
Sargasso Sea 


Diving, Underwater 
Great Barrier Reef 


Marine plant. See Marine biology and its list of Re- 
lated articles. 
Mariner space probe. See Space exploration 
(Probes to Venus); Venus (planet); Mars. 
Marion, Francis (1732?-1795), was an American mili- 
tary leader whose shrewd, daring raids in the American 
Revolution won him the nickname of The Swamp Fox. 
Marion was born in Berkeley County, South Carolina. 
He had his first experience in war as a lieutenant of colo- 
nial militia in 1761, when he led a successful attack 
against the Cherokee Indians. In 1775, at the start of the 
American Revolution, Marion became captain of a mili- 
tla company. He helped defend Charleston, South Caro- 
lina, against a British attack in 1776. The British captured 
Charleston in May 1780. But Marion had left the city be- 
fore it surrendered. 
Few American troops remained in South Carolina 
te British won the Battle of Camden in August 
780. Marion's band of fighters was too small to fight the 
British in open battle. So he used them as guerrillas, fa- 
Youring ambushes and sudden raids. 
_ British cavalry officer Banastre Tarleton spent much 
Pursuing Marion through the swamps but could 
Not catch him. After the war, Marion served several 
ba in the South Carolina Senate. 
arionette. See Puppet (Marionettes). 
sprin, Posa lily is a group of about 60 species of 
spring-blooming flowers of the lily family. The beautiful 
H are sometimes called fairy lantern, globe tulip, 
Bi /, or butterfly lily. The petals of the blossoms re- 
' a butterfly's wings. Mariposa is the Spanish 
lor butterfly. 
od to North and Central America, mariposa lilies 
a ew leaves shaped like large blades of grass. 
i ei eee flowers grow singly or in small clusters 
} een ike tulips. Colours range from white to purple 
yellow or orange. Mariposa lilies grow well in 
from a: soil, but need a lot of water. They grow 
summer pound bulbs. Bulbs should be dried out in 
cellent se autumn planting. Mariposa lilies make ex- 
Se ers for woodland or rock gardens. 
€ also Lily. 
lil entific classification. The Mariposa lily belongs to the 
ly family, Liliaceae. It makes up the eens coho 
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Marisol (1930- _) is an American sculptor known for 
her witty, life-size wooden figures. Marisol constructs 
her figures with crudely carved wooden blocks, on 
which she draws or paints realistic facial features and 
other details, such as clothing. Marisol often attaches 
everyday objects as well as plaster casts of her own 
face, hands, or feet to her sculptures. 

Although she occasionally makes sculptures of recog- 
nizable personalities, most of Marisol's works portray 
fictional, ordinary people. Many of Marisol's sculptures 
consist of groupings of several physically independent 
figures. An example is The Family (1963), which features 
husband and wife, two children, and a baby in an actual 
pram. Marisol’s work has often been associated with the 
pop art movement. But unlike pop artists, she rarely de- 
picts commercial objects or designs. 

Marisol Escobar was born in Paris of Venezuelan par- 
ents, She emigrated to the United States in 1950. 
Maritain, Jacques (1882-1973), was a French philoso- 
pher and one of the most influential Roman Catholic 
scholars of the 1900's. He was a leader of neo-Thomism, 
a revival of the philosophical system developed by the 
medieval theologian Saint Thomas Aquinas. It attempted 
to reconcile faith and reason. 

Much of Maritain’s work dealt with the theory of 
knowledge. In The Degree of ‘Knowledge (1932), he ana- 
lysed the structure of thought, identifying three types of 
knowledge. They were, in ascending order, (1) scientific 
knowledge of empirical reality, (2) metaphysical knowl- 
edge of the principles of “being as such,’ and (3) supra- 
rational knowledge of God through divine revelation. By 
suprarational knowledge, Maritain meant knowledge 
beyond the comprehension of human reason. 

Maritain was born in Paris. He converted from Protes- 
tantism to Roman Catholicism in 1906. He taught at the 
Catholic Institute from 1914 to 1939 and was the French 
ambassador to the Vatican from 1945 to 1948, Maritain’s 
other major books include Art and Poetry (1935), Integral 
Humanism (1936), The Range of Reason (1948), and Man 
and the State (1951). 

Maritime law regulates commerce and navigation on 
the high seas or other navigable waters, including in- 
land lakes and rivers. It involves all vessels, from huge 


r 
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Mariposa lilies have lovely, tulip-shaped flowers that vary in 
colour. These hardy plants thrive in moist, sandy soil. 
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passenger liners to small pleasure boats, and covers 
such matters as contracts, insurance, property damage, 
and personal injuries. Maritime law is sometimes re- 
ferred to as admiralty law, because at one time it was 
administered under the jurisdiction of admirals. 

Although a general maritime law has developed inter- 
nationally, it operates in any nation according to the 
laws and usages of that country. Each nation bases its 
own maritime law on the general law, with whatever 
modifications and qualifications it thinks are necessary 
and proper. Maritime law, in general, does not have any 
legal force of its own. There is no international court to 
enforce maritime decisions. But all nations that have ves- 
sels on the sea set up national maritime courts to con- 
sider maritime cases. 

See also Flotsam, jetsam, and lagan; Salvage. 
Marius, Gaius (157-86 B.C), was a Roman general and 
statesman. He was not of noble ancestry, but he worked 
his way into political leadership. He served seven times 
as one of the two consuls (chief government officials) of 
Rome, between 107 and 86 B.C. He opposed Rome's 
aristocratic oligarchy (rule by few). 

As a general, Marius reorganized Rome's infantry le- 
gions, improved training methods, and opened military 
service to men of the lowest social classes. A strong 
professional army developed. The troops, if treated well, 
often became more loyal to their generals than to the 
state, so successful military command became a means 
to political power. 

Marius was born near Arpinum, in central Italy. He 
won his greatest military victories against the Numidians 
in North Africa, and the Cimbri and Teutone tribes in 
northern Italy. 

Marivaux, Pierre (1688-1763), was a French play- 
wright and novelist. His works deal chiefly with the ris- 
ing middle class, which was slowly replacing the nobil- 
ity as the ruling social force in France. 

Marivaux is best known for his comedies. His origi- 
nality lies in his basing his comedies on the problem of 
love as seen by women. His heroines are elegant, intel- 
lectual, and cunning, and their speech is delicate and re- 
fined. His comedies include The Double Inconstancy 
(1723), The Game of Love and Chance (1730), and The 
False Confessions (1737). Marivaux also wrote two unfin- 
ished novels, The Life of Marianne (1731-1741), and The 
Successful Peasant (1735-1736). These books were 
among the first French novels to give a realistic picture 
of the middle class. Marivaux was born Pierre Carlet de 
Chamblain de Marivaux in Paris. 

Marjoram is the popular 
name of a group of herba- 
ceous plants that belong to 
the mint family. These 
plants grow wild in the 
Mediterranean region and 
in Asia. Marjoram is also 
called oregano. 

The marjoram plant 
stands 30 to 60 centimetres 
tall and bears small whitish 
or purplish flowers. Sweet 
marjoram is grown in gar- 
dens. Its leaves, stems, and 

flowers can be used to fla- 
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vour stews, soups, and salad dressings. Manufacturers 
use its oil in making toilet soaps. Common marjoramis 
also cultivated. It is used to season foods. It has purple 
flowers, which grow in clusters. Marjoram is used in 
commercial oils such as salad oils. Marjoram grows 
best in well-drained soils and in a sunny position. 

Scientific classification. Marjoram belongs to the mint fam. 

ily, Labiatae (Lamiaceae). Sweet marjoram is Majorana hortensis, 
Common marjoram is Origanum vulgare. 
Mark is the monetary unit of Germany. After World 
War I (1914-1918), it became almost valueless, but in 
1924 it was stabilized and called the reichsmark. It is 
now called the Deutsche mark. 

See also Money (table: Exchange rates). 

Mark, Saint, sometimes called John Mark, was an 
early Christian who accompanied Saint Paul on his first 
missionary journey. The Acts of the Apostles reports 
that Mark caused a dispute between Paul and Barnabas, 
another of Paul's companions. Mark left them to return 
to Jerusalem, his home. Mark and Barnabas travelled to- 
gether as missionaries to Crete after the disagreement. 
Mark may have been related to Barnabas. 

According to tradition, Mark was the author of the 
second Gospel. Mark is also said to have been Saint 
Peter's “interpreter” in Rome and to have founded the 
church in Alexandria, Egypt. He is also said to have died 
a martyr's death. His feast day is April 25. 

Mark Antony. See Antony, Mark. 

Market economy. See Capitalism. 

Market gardening is growing vegetables or fruit, of 
both, for market. Market gardens are often large plots 
with areas set aside for different vegetables. Market gar 
dens supply fresh produce to people living in large cit 
ies throughout the world. Improvements in transporte 
tion, and the use of refrigeration to keep fruit and 
vegetables fresh, have reduced the city-dweller's reli- 
ance on locally grown produce. Many modern market 
gardens are large businesses, providing large quantities 
of crops, such as lettuces or tomatoes. 


Thailand, 


Market gardeners growing pineapples in Bangkok, 
above, transport the fruit to markets in the cities. 


In general, there are two kinds of market garden. 
small businesses near cities supply vegetables or fruit 
in season. Most are small and grow various kinds of 
produce. The other kind of market garden may be far 
from any city. It is large and depends on transportation 
to carry the produce to market. These large market gar- 
dens specialize in one or a few kinds of produce. Busi- 
nesses in warm regions produce fruit and vegetables 
for shipment to colder northern regions, where such 
crops have a short growing season. 

Many small growers ship and market their produce 
through cooperatives (see Cooperative). This method is 
usually cheaper and more efficient than each grower 
packing and transporting crops separately. Some grow- 
ers sell their produce at roadside stands or in street 
markets, Sometimes, the growers sell their produce di- 
rectly to such middlemen as processors, wholesalers, or 
retailers, Vegetables and fruit require more careful culti- 
vation than field crops. They are also more difficult to 
harvest. 

The use of heated glasshouses and modern tech- 
niques has changed market gardening since the 1800s. 
ltis now possible for growers to market such salad 
crops as tomatoes and lettuces, that were once sea- 
sonal. The use of air transport means that fruit, vegeta- 
bles, and flowers can be flown from one country for sale 
the next day in another. 

Market research is the process of gathering and an- 
alysing information to help business firms and other or- 
ganizations make marketing decisions. Business execu- 
tives use market research to help them identify markets 
(potential customers) for their products and decide what 
a methods to use. Government officials use 
ne ‘esearch to develop regulations regarding adver- 

g, other sales practices, and product safety. 

i lel research services are provided by several 
fag eeompantes; including advertising agencies, 
po pean consultants, and specialized market re- 
SAEs have ron In addition, many large business 

Waker ave their own market research department. 
iasa neher estimate the demand for new 
porate + services, describe the characteristics of 

brine remers, and measure potential sales. They 
the effecti ow prices influence demand, and they test 

fie ee of current and proposed advertising. 
sonnel ne n assess a company's sales per- 
ts products. lyse the public “image” of a company and 
i ae study begins with a statement of 
ment leads t at the client wants to solve. This state- 

í; Ram detailed definition of the information to 
ormation y ere are two types of market research in- 

conda, nary data and primary data. 

thatare ae Fi ata are statistics and other information 
Ment agencie y available from such sources as govern- 

oney, mark ane universities. To save time and 
much as the el researchers use secondary sources as 
tained aed ee Primary data are data that must be ob- 
ering such a research. The chief techniques for gath- 
retail store sh eg mail questionnaires, interviews, 
tail checi out elf audits, use of electronic scanners at re- 

e researchers g ters, and direct observation in stores. 
as questi s design and test research materials, 

onnaires or guides for interviewers. Fi- 
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nally, they collect the data, analyse the information, and 
report the results of their study. The computer is an im- 
portant tool in analysing market research data. Market 
research can reduce the risk involved in many business 
decisions, but some risk always remains. 

See also Advertising (Research); Marketing; Public 
opinion poll. 

Marketing is the process by which sellers find buyers 
and by which goods and services move from producers 
to consumers. There are many marketing activities. For 
example, advertising and selling are part of the market- 
ing process. Other marketing activities include financing 
by banks and deliveries to shops and homes. Marketing 
is so important to industry that about half the cost of 
goods and services results from the marketing process. 

Consumers in most countries can choose from a 
huge variety of products and services. Therefore, a com- 
pany must have an effective marketing programme to 
make its products and services attractive to customers. 
Every growing business engages in five major market- 
ing activities: (1) market research, (2) product develop- 
ment, (3) distribution, (4) pricing, and (5) promotion. 

Market research is the study of the probable users 
of a product or service. Such potential customers are 
called a market. It also examines competitive products 
and the way in which they are sold and distributed. 
There are many sources of market information. For ex- 
ample, government statistics about population and in- 
come indicate the size of a market and its purchasing 
power. 

Product development includes determining the var- 
ious goods to be offered, as well as developing the 
products themselves. Manufacturers continually meet 
the demands of the public by adding new products, 
changing existing ones, and dropping others. 

Distribution is the movement of goods and services 
from producer to consumer. A manufacturer must es- 
tablish a system that keeps products moving steadily 
from the factory to the customer. Such a system is called 
a marketing channel or a channel of distribution. 

Many types of companies take part in distribution, 
They include wholesalers, who sell large quantities of 
goods to retailers. The retailers, in turn, sell small num- 
bers of products to consumers. Independent dealers 
and agents buy goods from manufacturers in large 
quantities and sell them to retail dealers in small quanti- 
ties. Other firms provide such services as financing, 
transportation, and storage. 

Pricing. When setting the price of a product, most 
manufacturers start with their unit production cost the 
expense of making one unit of the item. They add a per- 
centage of this cost to provide a profit for themselves. 
Each firm adds an amount that covers its expenses and 
enables it to make a profit. The amount added at each 
stage is called a markup. The final selling price of an 
item equals its production cost plus the total of the 
markups. See Price; Profit. 

Some people believe a large part of the money spent 
on marketing is wasted. But most economists believe 
the marketing process actually benefits consumers. For 
example, market research helps industry offer what 
customers need and want. Marketing also provides con- 
sumers with shopping information and makes products 


available in convenient quantities at nearby locations. 
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Promotion includes advertising, catalogues, cou- 
pons, direct-mail, in-store displays, and door-to-door 
sales, Companies engage in a variety of promotional ac- 


tivities to inform customers about products and services 


and to persuade them to buy. See the articles on Adver- 
tising and Salesmanship for more information about 
this phase of marketing. 

Related articles in World Book include: 


Agriculture Livestock (Marketing live- 
Consumption stock) 
Cooperative (Marketing cooper- Market research 
atives) Retailing 
Food (Marketing) Trade 


Markievicz, Countess (1868-1927), born Constance 
Georgine Gore-Booth, was an Irishwoman who played 
an important part in her country’s struggle for inde- 
pendence from the United Kingdom. She took an active 
part in the Easter Rising of 1916. She was sentenced to 
death, but was later reprieved. She was the first woman 
to be elected to the British House of Commons, but she 
did not take her seat in the House. In 1919, she became 
minister of labour in the Dáil Eireann (Parliament of Ire- 
land). She was born at Lissadell, in County Sligo. She 
married Polish Count Dunin-Markievicz in 1900. 

See also Ireland, History of. 

Markova, Dame Alicia (1910- _), is considered 
the first great English ballerina. At 14, she joined Sergei 
Diaghilev's Ballets Russes and became a soloist. After 
the company disbanded in 1929, she danced with Ballet 
Rambert and with the Sadler's Wells Ballet (now the 
Royal Ballet). With these companies, she performed all 
the principal ballerina roles in the first English produc- 
tions of the classics. In 1935, she formed the Markova- 
Dolin Ballet with English dancer Sir Anton Dolin. Her 
greatest role was the title character in Giselle. Markova 
described her experiences in the role in Giselle and I 
(1960). She also wrote a memoir, Markova Remembers 
(1986). 

Markova was born in London. Her real name is Lillian 
Alicia Marks. She retired as a dancer in 1963 and then 
served as director of the Metropolitan Opera Ballet in 
New York City until 1969. She remained active as a 
coach, teacher, and lecturer. Markova was made Dame 
Commander of the Order of the British Empire in 1963. 

See also Dolin, Sir Anton. 

Marks, Lord (1888-1964), a British businessman and 
philanthropist, provided good quality clothing at mod- 
erate prices to millions of people. He was nominated 
Retailer of the Year in 1962. Simon Marks was born in 


Leeds and educated at Manchester Grammar School. He 


joined his father’s retail firm, Marks and Spencer. He 


served as a signaller in World War I (1914-1918). He later 


became chairman and managing director of the firm. 


Marks and Spencer is a large British retail company 


that operates a chain of department stores. The firm is 
famous for selling high-quality goods at low prices. It 
operates more than 280 stores in the United Kingdom 
and two in Dublin. There are a similar number of stores 
in other countries, notably Canada, the United States, 
and France. The company also exports goods to more 


than 30 countries. About 80 per cent of Marks and Spen- 


cer goods are British made. 
In 1884, Michael Marks, a Polish refugee, set up a 
penny bazaar (market stall) in Leeds. Marks‘s business 


prospered, and in 1894, he went into partnership with 
Thomas Spencer to found the present company, 
Marl is the common name for calcareous mudstone, a 
type of rock that consists of almost equal amounts of 
clay and calcite or dolomite. It is a sedimentary rock, a 
layered rock formed by the accumulation of other rocks 
and mineral fragments. Many marls form at the edges of 
freshwater lakes and contain fossils. 

People use marl in various ways, depending on the 
impurities present. Greensand marl has much phospho- 
rus and potash, and farmers use it as a fertilizer. Shell 
marl contains many fossil shells and is used as a decora 
tive stone. Cement companies use marl in their manu- 
facturing process. 

Marlborough, Duke of (1650-1722), was one of Eng- 
land's greatest generals. He won a series of brilliant vic- 
tories at Blenheim, Ramillies, Oudenaarde, and Malpla- 
quet in his campaigns in the War of the Spanish 
Succession (see Blenheim, Battle of; Succession wars 
{The War of the Spanish Succession). 

His character and motives have been criticized, but 
his military genius has never been questioned. He was 
also a successful diplomat. 

Marlborough deserted King James II to support Wil- 
liam of Orange when English leaders invited William to 
invade England in 1688 (see James [II]; William III). Wil- 
liam made him Earl of Marlborough, and gave him com 
mands in the army. Marlborough’s position became 
stronger when William died and Princess Anne came to 
the throne as Queen Anne (see Anne). Marlborough's 
wife, Sarah Jennings (1660-1744), was the queen's closest 
friend. Anne made Marlborough commander of all the 
armed forces at home and in Europe. In the War of the 
Spanish Succession, Marlborough, then a duke, wona 
series of victories. l 

At the peak of his success, Marlborough lost his influ: 
ence at home. His political enemies had turned the 
queen against him and his wife. He was removed from 
his command and retired. His final downfall was not due 
to lack of ability. It was the fault of his wife, who was 
domineering and ill tempered. England rewarded his 
services with an estate in Oxfordshire, and Blenheim 
ace was built for him there in 1705. 3 

Marlborough was born John Churchill in Devonshire. 
He was an ancestor of Sir Winston Churchill. 
Marley, Bob (1945-1981), a Jamaican musician, wa 
singer and composer of reggae music. A member 0 
Rastafarian religious creed, Marley was a hero ofthe 
black consciousness movement. a BAH 

Robert Nesta Marley was born in St. Annes P p 
His father was a British army officer. Marley atten fa 
Stepney School. At fourteen, he left the rural paris 
headed for Kingston. 

Marley spent the early years in Kingsto 
about pues and the Rasta religion: In 1964, he formal 
music group called the Wailers, writing most of thet, 
material. After a series of Jamaican hits in the sae ; 
Wailers signed a contract with Island Records in ‘i 
They achieved their first international success wit! 
album, Catch A Fire. 

Marley's fiery stage performances a 
won him further acclaim with songs such as/ 
Sheriff, Exodus, and Buffalo Soldier. Bob Marley 3 
about the injustices of colonialism and slavery: Hi 


n learning 


ing lyrics 
nd rousto The 
ang 
lyrics 


carry messages about the struggles of the oppressed. 
The Wailer line-up varied over the years, with such 
members as Peter Tosh and Bunny Wailer becoming 
stars in their own right. Bob Marley died of cancer. 
Marlin is the name of a group of large game fishes that 
ive in the ocean. They are related to the spearfishes and 
sailfishes. Most marlins weigh from 20 to 180 kilograms, 
but some weigh much more. The largest ever caught, a 
black marlin, weighed 708 kilograms. The marlin has a 
ointed spear that may measure 60 centimetres long. 

he marlin’s dorsal (back) fin looks like a sickle, and its 


A marlin is a large game fish related to the swordfish and the 
sailfish. The marlin has a pointed spear and a crescent-shaped 
tall, The fish's dorsa/ (back) fin looks like a sickle. 


tail is crescent shaped. White marlins live in the Atlantic 
Ocean and striped marlins live in the Pacific. Black mar- 
lins and blue marlins live in both the Atlantic and Pacific. 
Marlins often leap high in the air. 

See also Fish (pictures: Fish of coastal waters and the 
open sea); Sailfish; Swordfish. 

Scientific classification. Marlins belong to the family Istio- 
phoridae. The blue marlin is Makaira nigricans; the black marlin, 


M indica; the white marlin, Tetrapturus albidus; and the striped 
marlin, 7, audax. 


Marlowe, Christopher (1564-1593) a British play- 
He t, was the first great Elizabethan writer of tragedy. 
Fust famous work, The Tragical History of Doctor 
Š us about 1588), is an imaginative view of a legend- 
eee s fall to damnation through lust for forbidden 
in ru rage, Power, and sensual pleasure. Never before 
i Be a literature had a writer so powerfully shown 
ivan be conflict with the laws defining the place of 

Mark eings in a universal order. See Faust. 
ied at ee was born in Canterbury, England, and stud- 
Versity mbridge. Evidently at some time during his uni- 
ment. ae, he did secret service work for the govern- 
ae lefte lew years before his death in a tavern fight 
ventional een of his duels and reports of his uncon- 

arias Sceptical political and religious thought. 
ami vat established his theatrical reputation with i 
etry Ae the Great (about 1587). In “high astounding 
inspirin Spectacle, Marlowe wrote about an awe- 
e ere Tamburlaine. These plays reflect 
reach aad fascination in Marlowe's time with the 
N Tambu pe of the human will's desire for dominion. 
is n Marlowe influenced later drama with 
ment of bh moe on a heroic figure and his develop- 
Poetic fori verse (unrhymed poetry) into a flexible 
Were consid tragedy. His later plays focus on what 
"sidered the dangerous and subversive ele- 
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ments in Renaissance culture, such as atheism, witch- 
craft, and homosexuality. These plays are The Jew of 
Malta (c. 1589), Edward II (c. 1592), and Doctor Faustus. 
Marlowe's nondramatic poetry includes the unfinished 
Hero and Leander which was completed by G. Chapman 
and published in 1598. It became an immediate classic. 
Other works include translations from the Roman poets 
Ovid and Lucan; and the pastoral lyric “The Passionate 
Shepherd to His Love” (1599). 
Marmara, Sea of, is part of the trade waterway that 
links the Black Sea with the Mediterranean Sea. The Sea 
of Marmara was once called Propontis. The Bosporus, a 
strait, connects it with the Black Sea on the east. Another 
strait, the Dardanelles, links it with the Aegean Sea on 
the west. The Sea of Marmara is about 225 kilometres 
long and 65 kilometres across at its widest point. It cov- 
ers about 11,000 square kilometres. 

See also Bosporus; Dardanelles. 
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Marmoset is one of the world's smallest kinds of mon- 
key. Most marmosets are less than 30 centimetres long, 
not including the tail, and weigh from 300 to 350 grams. 
The thick, soft coats of marmosets range in colour from 
silvery-white to dark grey or brown. Patches of hair stick 


Apygmy marmoset, above, feasts on a grape. Marmosets eat 


insects, fruit, and the gum or sap of trees. 
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out from the head and ears of some marmosets. Unlike 
most other monkeys, marmosets have claws instead of 
nails. They live in trees and walk on all four legs, much 
like squirrels. Marmosets feed mainly on insects and 
fruit. They also chew holes in certain trees to eat the 
gum or sap. 

There are 10 types of marmosets. Most live in the 
tropical forests and woodland plains of Central and 
South America. The pygmy marmoset is about 15 centi- 
metres long and weighs between 150 and 200 grams. 

Marmosets are kept as pets and are used in medical 
research. They are threatened by the increasing destruc- 
tion of their tropical forest habitat. 

Scientific classification. The marmoset is a member of the 
marmoset and tamarin family, Callitrichidae. The pygmy marmo- 
set is Cebuella pygmaea. Other marmosets are in the genus Cal- 
lithrix. 


See also Tamarin. 

Marmot is the largest member of the squirrel family. 
Marmots live in burrows, and are found in much of the 
Northern Hemisphere. They are rodents. d 

Alpine marmots live high in the Alps and Himalaya in 
summer. They move down into grazing land to hiber- 
nate in communal burrows in winter. The woodchuck is 
a kind of marmot that lives in open areas of North Amer- 
ica (see Woodchuck). 

Marmots are from 30 to 60 centimetres long. They 
have short legs, small ears, and furry tails up to 25 centi- 
metres long. Most marmots have grey fur on their backs 
and yellowish-orange fur on their bellies. Marmots eat 
plants. They grow fat in autumn and sleep through win- 
ter. Female marmots give birth to four or five young in 
May. Marmots live in colonies (groups) on mountain 
slopes. 

Scientific classification. The marmot belongs to the squir- 
rel family, Sciuridae. The alpine marmot is Marmota marmota. 
Marne, Battles of the. See World War I (The West- 
ern Front; The last campaigns). 

Marne River is the largest branch of the Seine River 
in France, It rises in eastern France on the Langres Pla- 
teau and flows north and west for 500 kilometres 


through rich grain land. It empties into the Seine River 
southeast of Paris (see France [physical map). Large 
barges can navigate the river. The Marne is linked to the 
east by a canal that runs through Nancy to Strasbourg 
on the Rhine River. 
Marot, Clement (1496-1544), was a French poet who 
served in the households of King Francis | and Margue- 
rite de Navarre. Marot composed light, elegant, witty 
verse that pleased the wealthy members of court soci- 
ety. But his poetry also reveals, with great artistry and 
devotion to truth, the social and intellectual realities of 
the time. Shortly before his death, he published a signif. 
cant translation of the Psalms. Some critics consider hin 
an unimportant court poet. Others call him a genuine 
moralist who wrote with delicacy and discretion. 
Marot was born in Cahors. He died in Italy, exiled 
from Roman Catholic France because of his Protestant 
beliefs. 
Marquand, John Phillips (1893-1960), an American 
novelist, pictured the decayed aristocratic society in 
Boston with gentle but effective satire. He won a Pulitzer 
Prize in 1938 for The Late George Apley. This, and Wick 
ford Point (1939), H. M. Pulham, Esq. (1941), and Point of 
No Return (1949) are usually considered his best works. 
They show how the inheritors of wealth conform to old 
customs without understanding the duties of a new age 
He also wrote Repent in Haste (1945); Melville Good: 
win, USA (1951); Sincerely, Willis Wayde (1955); and 
Stopover: Tokyo (1957). Thirty Years (1954) contains es: 
says and reports on his own observations. Marquand | 
won his first success with romantic novels and with sett 
alized detective stories about Mr. Moto, a secret agent 
Marquand was born in Wilmington, Delaware, USA 
He graduated from Harvard University, and became à 
reporter on the Boston Transcript. 4 
Marquesas Islands are a group of about 10 volcani¢ 
islands in the South Pacific Ocean. The islands lie about 
1,500 kilometres northeast of Tahiti and have a total are 
of 1,274 square kilometres. France governs the islands 
as part of the territory of French Polynesia. For location, 
see Pacific Islands (map). 


The island of Ua Pou is on 
of the largest of the Mart 
sas Islands. These volcan 
lands are noted forthe 
healthy climate and lus! ni 
tation. Breadfruit and coc A 
nuts are among the co 
grow well in the islands 
tile soil. 


The main islands in the Marquesas group are Hiva 
Oa, the largest island; Nuku Hiva; Ua Huka; and Ua Pou. 
The village of Tai o Hae, on Nuku Hiva, serves as the 
main port and administrative centre. Most of the islands 
have steep mountains that drop sharply to the sea and 
fertile valleys with many streams and waterfalls. The 
Marquesas have a warm, humid climate, with an aver- 
age temperature of about 25° C throughout the year. An- 
nual rainfall varies from about 125 centimetres to more 
than 250 centimetres. 

About 7,000 people, mainly Polynesians, live on the 
Marquesas Islands. Most of them farm or fish to provide 
their own food. The chief crops are bananas, breadfruit, 
coconut, sweet potatoes, and taro. Copra (dried coconut 
meat) is the main export. 

The first settlers on the Marquesas Islands arrived 
about 2,000 years ago. Historians are not sure whether 
these settlers came from Polynesia or South America. 
The remains of stone platform foundations for houses 
and large courtyards for religious ceremonies built by 
early settlers still exist. A Spanish explorer, Alvaro de 
Mendaña, reached the southernmost islands in 1595. He 
named them after the Marques de Mendoza, the Span- 
ish viceroy of Peru. In 1791, Joseph Ingraham, an Ameri- 
can sea captain, sailed among the northern islands. 

Many American whalers visited the islands from the 
1820s to the 1860's. Thousands of Marquesans died of 
diseases brought by the whalers. In 1842, France an- 
nexed the Marquesas Islands and stationed troops on 
Nuku Hiva. In 1870, France took control of all the Mar- 
quesas Islands. 

The American author Herman Melville described the 
islands in his novel Typee (1846). Paul Gauguin, a French 
mamar who died in 1903, spent the last two years of his 
ife on Hiva Oa and is buried there. 
in pesa is a degree of nobility in the British peer- 
he era also spelled marquis, ranks higher 
eee hi ora baron, and second only to a duke. The 
Hai rquess once meant the ruler of an outlying 
Ince. A marquess’s wife is a marchioness. 

pment: Jacques (1637-1675), was a French ex- 
Hejoined ene Catholic missionary in North America. 
attip dow uch Canadian explorer Louis Jolliet on 
probabi h e Mississippi River in 1673. They were 

y the first whites to explore the upper Missis- 


si h 
ae Parts of Illinois and Wisconsin in the United 


saat was born in Laon, France. He joined the 
and teachi: r in 1656 and spent the next 10 years studying 
sionary to ie in France. In 1666, he was sent as a mis- 
merica, ew France, a French province in North 

li 
Indian pice, Marquette spent two years learning 
among iene In 1668, he established a mission 
is now Ontari awa Indians at Sault Sainte Marie in what 
sion on Lake Sa Canada. He went to the St. Esprit mis- 
luron and Ga 1669 and worked among the 
‘othe St, Ign awa Indians. In 1671, he moved with them 
Marquettes e mission on northern Lake Michigan. 
à place in o ee of Indian languages earned him 
sippi, e's exploration in 1673 to find the Missis- 
rhe Jolliet, Louis. 

luis. See Marquess. 
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Marrakech (pop. 332,741), is one of the largest cities 
in Morocco. It is also one of the country's traditional 
capitals. Marrakech lies in west-central Morocco. For 
the location of Marrakech, see Morocco (map). The city 
is noted for its mosques (Muslim houses of worship), 
parks, gardens, and pink clay buildings. Its chief indus- 
tries include food processing, flour milling, and leather 
and textile manufacturing. 

Marrakech was once the capital of a vast Berber em- 
pire. The city was founded by the Berber ruler Yusuf 
ibn-Tashfin in 1062, and reached the height of its pros- 
perity in the 1400s. Its importance declined when a suc- 
cession of Arab rulers replaced the Berbers in Morocco. 
Marram grass has long, narrow, pale-green leaves. It 
grows in dense clumps on sandy beaches and coastal 
sand dunes. The clumps can be over 1 metre high. 

Marram grass is a xerophyte (a plant adapted to life in 
dry surroundings). Its roots can grow over 6 metres long 
to reach water deep beneath the surface. It can also curl 
its leaves to reduce the amount of water evaporating 
from them. 

Marram grass grows from a network of branching un- 
derground stems, called rhizomes. The rhizomes and 
long roots anchor it to the sand and stabilize sand 
dunes. The grass acts as a windbreak and windblown 
sand collects around it. This makes the sand dunes grow 
bigger and extends the land seawards. 

The grass is native to Europe and is sometimes called 
European beach grass. \t has been planted in America 
and Australia to stabilize sand dunes. Its leaves are 
sometimes used for thatching, and for making baskets, 
mats, and brooms. 

Scientific classification. Marram grass belongs to the grass 
family, Gramineae (Poaceae). It is Ammophila arenaria. 
Marriage is the relationship between a man anda 
woman who have made a legal agreement to live to- 
gether. When a man and woman marry, they become 
husband and wife. Marriage is also an important reli- 
gious ceremony in many of the world’s religions. 

Most couples decide to marry because they love each 
other and want to spend the rest of their lives together. 
Aman and woman who marry hope to share a special 
sexual relationship and a permanent romantic attraction. 
But each hopes the other will always be a close friend as 
well. Each also expects the other to help with many 
problems and to share certain responsibilities. These re- 
sponsibilities include earning a living, budgeting 
money, paying bills, preparing meals, and taking care of 
a home. 

Most couples who marry plan to have children and to 
raise them together. A husband and wife are required 
by law to protect and care for their children. Marriage 
thus serves as the basis of family life (see Family). 

Many married couples find they are not happy as hus- 
band and wife. Some marriages fail because the man 
and woman married when they were young and inexpe- 
rienced in many ways. People who marry before they 
are 18 years old are much more likely to have unsuc- 
cessful marriages than if they had waited until they were 
older. A man and woman also have less of a chance of 
achieving a happy marriage if they marry primarily be- 
cause the woman is pregnant. And if aman and woman 
differ in age, ethnic origin, religion, or background, 
their chances of a successful marriage are reduced. 
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A bride and groom exchange marriage vows at a wedding 
ceremony. Couples traditionally include a best man and a maid 
of honour in the ceremony to serve as official witnesses. 


Preliminaries to marriage. In India and many other 
countries, most marriages are arranged by parents’ de- 
ciding whom their children will marry. But in most parts 
of Australia, Europe, New Zealand, and North America, 
nearly everyone makes his or her own decision about 
whom and when to marry. 

Before people marry, they go out with members of 
the opposite sex. A man and woman who go out with 
each other spend a lot of time together learning to 
know the other person. After they have been together 
for some time, they may find that they love each other 
and decide to become engaged. In many cases, the man 
gives the woman an engagement ring as a token of their 
agreement to marry. The use of a ring as an engagement 
token comes from the ancient custom of using a ring to 
seal an important agreement. 

Most men and women marry people they live near, or 
with whom they work or go to school. Most people tend 
to marry individuals who are like themselves in certain 
ways. For example, people of the same nationality, eth- 
nic origin, and religion tend to marry each other. A man 
and woman are more likely to marry if they have similar 
social and educational backgrounds. 

Laws concerning marriage. A man and woman 
must follow certain laws when they marry. Each country 
has a minimum age for marriage. In many countries it is 
18, but sometimes younger with parental consent. 

According to law, both the man and woman must 
freely consent to marry. If a person is forced or tricked 
into marrying against his or her will, it may be possible 
to have the marriage annulled (cancelled). 

Close relatives are prohibited from marrying each 
other. In most countries laws also forbid a person to 


marry if he or she is married to someone else. A person 
who marries a second time while a first marriage is still 
in effect commits the crime of bigamy. a 

Some legal systems permit a couple to marry evenif | 
the bride or groom cannot be present at the wedding 
ceremony. However, someone must serve as a pro 
(substitute) for the absent person. This type of ma 
is called marriage by proxy. 

In nearly all countries, a couple must have a marria 
licence to marry. A waiting period is usually required 
between the day a couple apply for a licence and the 
day they marry. This period gives both people timeto 
make sure they want to marry. The waiting period 
oped from a church custom that requires a couple ta 
nounce their intention to marry publicly on each ofth 
three Sundays before the wedding day. During theti 
between the first announcement and the wedding, an 
one who believes the couple should not marry may sa) 
so. The announcements are called banns. 

If an unmarried couple live together as husband 
wife, a court may presume them married after a certai 
period of time if there is no evidence to the contrary,” 
This is sometimes known as a common law marriagt 

Most countries have laws forbidding people of 
same sex from marrying. However, many homosexual 
couples establish long-term relationships that are ~ 
similar to marriage and consider themselves married. 

Wedding ceremonies and customs. Most wed 
ceremonies involve two requirements. First, the man 
and woman must say that they want to become husbi 
and wife. Second, the ceremony must have witnessé 
including the official who marries the couple. If thee 
ple have a religious ceremony, it is conducted bya m 
ister, priest, or rabbi. If a couple are married ina civil 
(nonreligious) ceremony, an authorized official pe on 
it. During the days of long sea voyages, the captain Ole 
ship was authorized to conduct a marriage ceremony 
while the ship was at sea. p 

Many couples prefer a traditional religious cerem 
though some people depart from custom. A traditio 
Christian marriage ceremony begins with the groon 
and a male companion, known as the best man, enti 
and waiting for the bride at the altar. The bride then 
walks down the aisle with her father, another m 
tive, or a family friend, followed by her bridesmai ; 
wears a white dress and veil and carries a bouqué 
the altar, the bride and groom exchange marriage WA 
and accept each other as husband and wife. The gid 
puts a wedding ring on the ring finger of the bric 
hand, and the bride may also give the groom 4 rin 
After the ceremony, the bride and groom leave 
the main aisle followed by their attendants. q 

People of many backgrounds follow the rad 
wedding ceremony, but certain religious groups 
their own features to it. For example, different Pro Vi 
groups have their own versions of the ceremony. 3 
Roman Catholic weddings take place during @ id 
and the bride and groom receive Holy Commi 
Marriage is a sacrament (important religious “a 
in the Roman Catholic and Eastern Orthodox cht 
(see Sacrament). 

Most Jewish weddings are held under a SP 
opy that represents the couple's future home. kable 
of the ceremony, an empty glass or other brea! & 


ecial 


ject is placed on the floor and the groom breaks it with 
his foot. This act symbolizes the destruction of the an- 
cient Jewish Temple in Jerusalem and reminds the cou- 
le that a marriage can also break if it is not protected. 

Mormon weddings are held privately in Mormon 
temples. Only church members in good standing can at- 
tend these ceremonies. Mormons believe that marriage 
and family life continue after death. 

A Quaker man and woman marry at a public gather- 
ing where they declare their commitment to each other. 
Quakers believe that God makes a couple husband and 
wife, and so a minister or other official is not required. 

InaHindu ceremony, the bride, groom, and guests 
assemble at the bride's house. They dress in richly deco- 
rated clothes, and the bride’s sari (a traditional dress 
made from a long piece of cloth wrapped around the 
body) is usually red. She may also wear much gold jew- 
ellery, including heavy earrings and a nose ring. Astrolo- 
gers choose a favourable day for the wedding. The 
bridegroom makes offerings before a sacred fire, and 
the sacramental part of the rites begin. Each item of rit- 
ual is accompanied by hymns. The bridegroom takes the 
bride's hands and asks her to be his wife. The bride of- 
fers a sacrifice of fried grain. The priest ties their gar- 
ments together, and the bridegroom leads the bride 
around the sacred fire three times. The bridegroom then 
leads her in the most important rite, the seven steps. At 
each step the couple recite a prayer together. After the 
seventh step, the marriage is complete. Afterward, the 
couple stand at night to see certain stars and constella- 
tions, This ceremony impresses upon them the pattern 
ofthe universe in which they are marrying. 

HF elt are not religious ceremonies, 

nal gh religious rites are sometimes included. Ceremo- 

i aeons take place before the wedding, often 

etd day. Both bride and groom have a 

a uy bath. The bride dresses her hair, stains the 

ie er hands and the soles of her feet with henna, 
arkens her eyes. The henna is usually painted on in 


A husband 

paules today nan prepare a meal as a team. Many married 

andleg by eith are household tasks that were traditionally 
ither the wife or the husband. 


an 
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Some societies permit polygamy, the practice of having 
more than one wife or husband. This photograph shows an Afri- 
can prince with five of his wives. 


an intricate lace-like pattern which may take several 
hours to complete. The bride's guardian gives the bride 
away to her husband. The marriage contract is signed 
before the imam (leader of the prayers) or some other 
official. He recites a prayer while holding together the 
hands of the bride and groom so that their thumbs 
touch. The guests then recite aloud the opening chapter 
of the Quran. After the marriage ceremony, the walima 
(wedding feast) is held. When the feasting is over, the 
bride is conducted to her husband's home. 

Changing attitudes about marriage. Almost every 
society has certain traditional ideas about marriage. Tra- 
ditionally, the husband was expected to earn a living 
and the wife was expected to do the housework and 
look after the children. Many people now disregard tra- 
ditional marriage patterns. An increasing number of 
married women have paying jobs and help support their 
families. More and more husbands share responsibili- 
ties traditionally handled by women. Such responsibili- 
ties include cooking, doing housework, and caring for 
the children. For some couples the traditional roles are 
reversed: the wife has a full-time well-paid job and the 
husband stays at home and cares for the children. 

Marriage in other cultures. In most countries, one 
man marries one woman and they stay married unless 
one of them dies or they are divorced. This system of 
marriage is called monogamy. Some societies permit 
polygamy, in which a man has more than one wife, or a 
woman has more than one husband. The marriage of a 
man to more than one woman is called polygyny and is 
practised in some African and Middle Eastern cultures. 
Islamic law permits a man to have as many as four wives 
if he can afford to support them all adequately. Some so- 
cieties practise polyandry, the marriage of a woman to 
more than one man. 

In certain cultures, marriage involves a gift from the 
family of the bride or groom to the other's family. In 
many societies, for example, the bride's family gives 
money or property to the groom or his family. Such a 
gift is called a dowry. In some cases, the dowry is given 
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to the bride so that she and her husband may benefit 
from it. In other cultures, the groom and his family pre- 
sent gifts to the family of the bride. This offering is 
called a bride price. 

Some societies require a person to marry someone 
who belongs to his or her own tribe or group. This cus- 
tom is called endogamy. In other places, an individual 
must follow the rules of exogamy and marry a person 
from another tribe or village. The most common rule of 
exogamy requires a man or woman to marry someone 
outside his or her own family. 

Each culture has its own rules about which family 
members a person is forbidden to marry. However, 
most societies forbid incest, which is marriage or sexual 
relations between certain close relatives. In nearly all 
cultures, such relatives include a parent and child ora 
brother and sister. 


Related articles in World Book include: 
Africa (Marriage and the family; Greece (People) 


picture) Gretna Green 
Annulment Indian, American (Marriage) 
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Marron is one of the world’s largest freshwater cray- 
fish. It is found in southwest Australia. Record sizes for 
marron are up to 385 millimetres from head to tail and 
as much as 2.7 kilograms in weight, but the average 
marron is considerably smaller. Marron feed on plants 
and animals of all sizes, both dead and alive. They are 
found in their natural state in permanent rivers. They 
have also been stocked in fish farms in the southwest of 
Western Australia. Marron are extremely well suited to 
fish farming because they grow rapidly and are good to 
eat. 

Scientific classification. The marron belongs to the family 
Parastacidae. It is Cherax tenuimanus. 

Marrow. See Bone (Structure of the bones). 
Marrow, or vegetable marrow, is a popular plant 
grown for its fruit. The most common type of fruit is 
green with pale green or yellow stripes. But fruits grow 
in a wide variety of shapes and colours. Marrows are 
picked when still unripe and about 30 to 40 centimetres 
long. The tender flesh may be eaten either boiled or 
roasted. 

Marrows have large leaves and big yellow flowers. 
They also have special wire-like leaves called tendrils. 
Some climbing marrows use these to cling to supports. 
Marrows belong to the same family as courgettes and 
as some pumpkins and gourds. They are native to tropi- 
cal America. 

Scientific classification. The marrow belongs to the gourd 
and pumpkin family, Cucurbitaceae. It is Cucurbita pepo. 
Marryat, Frederick (1792-1848), was an English au- 
thor whose novels about life at sea were widely read 
during the 1800s. The novels have declined in popular- 
ity, but they remain fine examples of adventure stories. 

Marryat was born in London. As a boy he tried to run 
away to sea several times, When Marryat was 14 years 
old, his father allowed him to join the navy. Marryat's 23 
years of sea adventures in the British navy provided ma- 

terial for his writing. The Naval Officer, or Scenes and 


Adventures in the Life of Frank Mildmay (1829), for ey. 
ample, is largely an autobiographical novel. Marryats 
other sea novels include The King’s Own (1830), The Pi- 
rate and the Three Cutters (1836), and Mr. Midshipman 
Easy (1836). His children’s stories include Masterman 
Ready (1841-1842). 

Mars was the god of war in Roman mythology. The an. 
cient Romans gave Mars special importance because 
they considered him the father of Romulus and Remus, 
the legendary founders of Rome. 

Originally, Mars was a god of farmland and fertility, 
The month of March, the beginning of the Roman grow 
ing season, was named after him. Since ancient times, 
the area enclosed by a bend in the Tiber River in Rome 
has been called the Field of Mars. The early Romans 
dedicated this section of land to Mars because of its fer 
tility. 

Rare became the god of war after the Romans came 
into contact with Greek culture. They gave him many 
characteristics of the Greek god of war, Ares. In time, 
the Romans associated Mars principally with war. Be 
fore going into battle, Roman troops offered sacrifices 
to him. After winning a battle, they gave Mars a share o 
their spoils. The word martial, which means warlike, is 
based on the god's name. The planet Mars is named 
after him. 

Artists show Mars in armour and wearing a crested 
helmet. Editorial cartoonists still use this image of Mars 
as a symbol for war. The wolf and the woodpecker welt 
associated with Mars. His love affair with Venus, the 
Roman goddess of love, became a popular subject for 
poets and painters. 

See also Ares; Mythology (Roman mythology). 
Mars is the only planet whose surface can be seen in 
detail from the earth. It is reddish in colour, and was 
named Mars after the bloody red god of war of the an 
cient Romans. the 

Mars is the fourth closest planet to the sun, an ty 
next planet beyond the earth. Its mean distance Be 
sun is about 227,900,000 kilometres, compared wit od 
about 150,000,000 kilometres for the earth. At its clos 
approach to the earth, Mars is 55,700,000 kilome ; 
away. Venus is the only planet that comes closer ai 
earth. At its furthest point from the earth, Mars rea 
a distance of 399,000,000 kilometres. alt 

The diameter of Mars is about 6,796 kilometa i 
tle over half that of the earth. Pluto and Mercury @ 
only planets smaller than Mars. A 

Orbit. Mars travels around the sun in an elite 
(oval-shaped) orbit. Its distance from the sun bi a 
about 249,200,000 kilometres at its farthest point, 
about 206,600,000 kilometres at its closest point. ye 
takes about 687 earth-days to go around the Sna time 
pared with about 365 days, or 1 year, which ist 
that the earth takes to complete one orbit. its ai 

Rotation. As Mars orbits the sun, it spins oa ig nol 
an imaginary line through its centre. Mars $ a the 
perpendicular (at an angle of 90°) to its path an the pet 
sun. The axis tilts at an angle of about 24 gl ve sea" 
pendicular position. This tilt causes Mars to tion of 
sons, rather like those on earth. For an illustra ts} Ma 
tilt of an axis, see Planet (The axes of the planets” arth 
rotates once every 24 hours and 37 minutes. 
rotates once every 23 hours and 56 minutes. 
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Mars's surface features, including li 
g light areas, dark areas, and polar cap, are visible in thi: = 
A ee from earth, /eft. The earth's atmosphere makes ite ners ey A iafes of Ae 
eb sue Valles Marineris (the Mariner Valleys) make up the diagonal landform in the photo 
ight, taken by the Viking 7 space probe in 1976. This landform is more than 4,000 kilome- 


tres long. 


i boat surface conditions on Mars are more 
K ent thea are those of any other planet. But 
ee iv plants and animals of the earth could not 
Fee ahe surface temperature on Mars rarely 
Ree The planet seems to have had large 
ee surface water millions of years ago, but al- 
fae ore today. However, scientists think that 
een y e oaen in the planet's large polar caps or 
se ia nee The atmosphere surrounding Mars 
guid N Aoga of oxygen. In spite of the scarcity of 
Faih olite, m oxygen, many scientists believe some 
s y exist on Mars. But none has been found 


A: 
sep aom the earth through a telescope, the sur- 
areas, dark a as three outstanding features—bright 
on Mars kea and polar caps. There are no oceans 
teors crashin lere are numerous craters caused by me- 
unmanned g into its surface. Photographs sent back by 
yons, deep pago probes show that Mars also has can- 
dy Beak eee and surface features that resemble 
of some scienti uch features seem to support the view 
iia hae that large quantities of water once 
equator is TA janet's surface. A region near Mars's 
these vol Se ninated by giant volcanoes. The largest of 
awaiian island are bigger and higher than those of the 
ano on Mars 5 on the earth. In fact, the highest vol- 
uge canyon islands twee as high as Mount Everest. A 
reak in th ear this volcano may be a fault line (a 
ight planet's crust). 
Our and ea Mars are reddish rust-brown in col- 
ey are dry, de, out two-thirds of the planet's surface. 
ust, sand, and sertlike regions that are covered by 
Seems to cont rocks. Much of the surface material 
nite, which is a a brick-coloured mineral called /imo- 
lark areas ound in various deserts on the earth. 
ets surface, The Mars cover about one-third of the plan- 
Pear greenish. form irregular patterns, and generally 
-grey or bluish-grey. These regions 
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Mars at a glance 


Mars, shown in blue in the diagram, is the next 
planet beyond the earth, The ancient symbol 
for Mars, right, is still used today. 
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Distance from the sun: ‘Shortest—206,600,000 kilome- 
tres; Greatest—249,200,000 kilometres; Mean— 
227,900,000 kilometres. 

Distance from the earth: Shortest— 55,700,000 kilome- 
tres; Greatest—399,000,000 kilometres. 

Diameter: 6,796 kilometres. 

Length of year: About 1 earth-year and 104 months. 

Rotation period: 24 hours and 37 minutes. 

Temperature: — 143° to 7c 

Atmosphere: Carbon dioxide, nitrogen, argon, oxygen, 
carbon monoxide, neon, krypton, xenon, and water 
vapour. 

Number of satellites: 2. 
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The windblown plains of Mars are covered by red sand dunes and jagged rocks. They resem- 
ble the deserts of southwestern North America. This photo of Mars’s surface was taken in 1976 by 
the U.S. Viking 1 space probe. A part of the probe's equipment appears in the centre. 


have historically been called maria (seas), even though 
they do not contain any measurable amounts of water. 

The colour and size of Mars’s dark areas vary 
throughout the planet's year. Parts of the maria become 
lighter in colour or disappear during the Martian au- 
tumn and winter. They become darker and larger during 
the Martian spring and summer. Many astronomers 
think the variation is caused by blowing sand and dust 
that covers and uncovers parts of Mars's surface. 

A series of lines running between Mars’s dark areas 
was discovered in 1877 by Giovanni V. Schiaparelli, an 
Italian astronomer. Schiaparelli called these lines “chan- 
nels,” but when the word was translated from Italian into 
English, it became “canals.” As a result of this error, 
some scientists thought the lines might be waterways 
constructed by some type of living beings. Astronomers 
now know that the canals never existed on Mars. 

Polar caps of Mars cover small areas located at the 
planet's north and south poles. The polar caps appear 
white from the earth, and they may contain large 
amounts of frozen water. Like the maria on the planet, 
each polar cap grows and shrinks with the Martian sea- 
sons. A cap appears to evaporate and become smaller 
when it is tilted toward the sun, and then freeze and get 
larger when it is tilted away from the sun. The evaporat- 
ing polar caps may provide some of the water vapour 
that is present in the atmosphere of the planet. 

Atmosphere of Mars is much thinner than that sur- 
rounding the earth. It consists chiefly of carbon dioxide, 
with small amounts of nitrogen, argon, oxygen, carbon 
monoxide, neon, krypton, and xenon. The planets at- 
mosphere also contains extremely small amounts of 
water vapour. The atmospheric pressure (force exerted 
by the weight of the gases) on Mars is about 0,007 kilo- 


Seasons on Mars cause changes in the planet's surface fea- 
tures. During a Martian winter, the polar cap is large and the 
dark areas are small, /eft. During a Martian summer, the polar 
cap shrinks and the dark areas become larger, right. 


gram per square centimetre—less than one-hundredth 
the atmospheric pressure on the earth. Scientists think 
that in the remote past Mars’s atmosphere was much 
thicker than it is today. 

Three general types of clouds can be seen in the Mar 
tian atmosphere. Pink clouds of dust often cover large 
areas of the planet. Thin blue clouds appear to be made 
up of ice crystals. Thicker white clouds, which are 
thought to consist of water vapour, occasionally move 
across the planet. 

Temperature. The tilt of Mars's axis causes the sun 
to heat the planet's northern and southern halves un- 
equally, resulting in the seasons and temperature 
changes. The seasons on Mars last about twice as long 
as those on the earth because Mars takes almost twice 
as long to make one single revolution around the sun a 
the earth does. 

Temperatures on Mars are lower than those on the 
earth because Mars is farther from the sun than the 
earth is. The lowest nighttime winter temperature s0 far 
recorded on Mars is —124° C at about 50° north latitude 
The highest recorded daytime summer temperature is 
—31° C nearer the planet's equator. Temperatures on 
Mars may occasionally rise as high as 17° C at the equ 
tor and drop as low as — 143° C at night near the poles. 

Density and mass. Mars is about four-fifths as dense 
as the earth (see Density), The mass of Mars is only 
about a tenth that of the earth (see Mass). Because of tt 
planet's smaller mass, its force of gravity is about three: 


i ft 
Mars has two satellites, Deimos and Phobos. Del ee 
was photographed by the Viking Orbiter 1 space et spot t 


through a telescope, right, Phobos appears as a bri 
the left of Mars. Deimos is farther away, to the right 


extending over 4,000 kilometres across the planet. 


E- strong as the earth's. A 100-kilogram object 
i i would weigh about 38 kilograms on Mars. 
E Two small satellites (moons) travel around 
À pe and larger one, named Phobos, is 
ores from the centre of Mars. Its di- 
om 3 kilometres at its equator and 18 kilo- 
He ie to pole. It travels around Mars once 
a i ours. Deimos, the smaller satellite, is 
00 kilometres from Mars's centre, and circles 
pe thou every 30 hours. Deimos has a di- 
ial Okilometres. An American astrono- 
, discovered both Phobos and Deimos in 


oa The unmanned U.S. spacecraft Mari- 
a Ate as 9,846 kilometres to Mars in 1965. 
E anar 7 flew within about 3,200 kilome- 
aa In 1971 and 1972, Mariner 9 orbited 

Ree of about 1,600 kilometres. It photo- 
aa artian satellites, a dust storm on the 
a B surface details. A Soviet probe, Mars 
e planet in 1971. It released a capsule 


first detailed map of Mars, below, was prepared from phot 
‘This map shows volcanic craters and peaks, windblown plins: Peat pte Ma ee aan AE 
7 S 
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Mariner 9 revealed meteor craters on Mars's surface. 
Astronomers had never seen craters in observations 
from the earth. Mariner 4's instruments showed that 
Mars has no measurable magnetic field. 

On July 20, 1976, the U.S. Viking 1 space probe landed 
on Mars in a desertlike region near the planet's equator. 
A second unmanned U.S. craft, Viking 2, landed further 
north on September 3 of the same year. Both probes 
transmitted high-quality, closeup photographs of the 
planet's surface features. Their instruments also ana- 
lysed Mars's atmosphere and soil to seek signs of life. In 
spite of these experiments, scientists still have not been 
able to determine whether life exists on the planet. The 
Soviet Union launched two unmanned spacecraft to the 
Martian satellite Phobos in 1988. One craft became lost 
in space. Communications with the other craft broke 
down shortly before its scheduled landing on Phobos in 
1989. 

See also Planet; Solar system; Space exploration 
(Probes to Mars; Sending people to Mars). 

Mars 3. See Mars (Flights to Mars). 

Marsden, Samuel (1765-1838), was an English clergy- 
man who established Anglican missions in New South 
Wales, Australia, and New Zealand. He was the first per- 


son to introduce Christianity to the Maori. 
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In New South Wales, where he was a magistrate for 
some time, he became noted—and criticized—for the se- 
vere punishments he imposed on criminals. He was 
called the Flogging Parson. But he won great success as 
a missionary. 

Marsden was born in Yorkshire, England. After be- 
coming an Anglican clergyman, he emigrated to Sydney 
in 1794 to become assistant chaplain to the colony of 
New South Wales. He was soon promoted to senior 
chaplain and quickly became a wealthy landowner. In 
1805, he met Te Pahi, a Maori chief, in Sydney. This 
meeting developed Marsden’s interest in establishing a 
mission in New Zealand. 

Marsden, William (1754-1836), an East India Com- 
pany official in Sumatra, Indonesia, became one of the 
most outstanding scholars of Malay in the English- 
speaking world. William Marsden was born in Ireland. 
When he was 16, he was sent to join his elder brother to 
work at Bangkahulu in Sumatra. After eight years, he re- 
turned to London. From 1795 to 1807, he worked for the 
Admiralty in London. He made a valuable collection of 
Malay manuscripts. He wrote three important books. 
They were a history of Sumatra, a Malay dictionary, and 
a Malay grammar book. 

Marseillaise is the national anthem of France. A 
young captain of the engineers named Claude Joseph 
Rouget de Lisle (1760-1836) wrote it during the French 
Revolution. It is believed that he composed both the 
words and the music in one night. Some historians be- 
lieve he took the music from an old Protestant hymn and 
the words from war slogans. Other historians say he 
wrote the song in 1792 at a banquet the mayor of Stras- 
bourg gave for 600 volunteers. The song aroused such 
enthusiasm that 400 more men joined the company. 

Some of the best known lines are the following: 


Allons enfants de la patrie, 
Le jour de gloire est arrivé. 


Aux armes citoyens! Formez vos bataillons. 


Marchons, marchons, qu'un sang impur 
Abreuve nos sillons. 


The song was first heard in Paris when the Marseille 
battalion sang it as they marched to storm the Tuileries. 
After that, it was called “Song of the Marseillais,” and fi- 
nally “The Marseillaise.” The composer died in 1836 in 
Choisy-le-Roi. A monument to his memory has been 
built there. In 1875, France adopted the song as its na- 
tional anthem. 

Marseille (pop. 807,726; met. area pop. 1,087,372) is the 
second largest city in France and the country’s main sea- 
port. Paris is the only larger French city. Marseille, the 
nation’s oldest city, lies in southeast France on the Medi- 
terranean Sea. For location, see France (political map). 

The city has the shape of a half-circle. It extends in- 
land from an old port that is too small for modern ships. 
This port, called Old Harbour, is filled with pleasure 
boats and surrounded by restaurants and cafes. It is the 
city's major tourist attraction. The Canebière, a main 
street lined with modern shops, extends inland from 
Old Harbour, It also attracts tourists. 

A huge, modern port—which is one of the world’s 
busiest—extends about 10 kilometres west of Old Har- 

bour. Trading ships from many parts of the world dock 
at the port. 


Marseille has many beautiful churches. Notre-Dame- 
de-la-Garde, one of the churches, has a large image of 
the Virgin Mary on its tall steeple. The image can be 
seen far out at sea. 

Economy of Marseille is based on trade and manu- 
facturing. The city’s port handles about a third of the 
traffic of all French seaports. About 4,500 ships use the 
port annually. Industries in the Marseille area process 
chemicals, food, and petroleum from many parts of the 
world. The city’s manufactured products include bricks, 
candles, engines, medicines, soap, and tiles. Marseille 
has an airport, and roads and trains connect the city 
with other major European cities, particularly Paris, 

History. Marseille was founded in about 600 B.C. by 
Greek adventurers from Asia Minor, who called it Mas- 
salia. Marseille was an independent city until the first 
century before the birth of Christ. It then came under 
Roman domination and fell into decline. In the Middle 
Ages, the city regained its importance during the Cru- 
sades, a series of Christian military expeditions to recap- 
ture the Holy Land from the Muslims, Many soldiers and 
supplies were sent through the port of Marseille to the 
Holy Land. 

Provence, the region where Marseille is located, be- 
came part of France in 1481. Bloody struggles took place 
in Marseille in the late 1700's during the French Revol: 
tion. The opening of the Suez Canal in 1869 provided a 
water route between the Mediterranean Sea and Indian 
Ocean. The canal greatly increased the city’s importance 
as a shipping centre. e 

For the monthly weather in Marseille, see France (di 
mate). See also Marseillaise. 
Marsh is a wet area where such nonwoody plants as 
reeds, grasses, rushes, and sedges grow. A wet area n 
which trees and bushes grow is called a swamp (see 
Swamp). Marshes are found in places where the shape 
of the land and the nature of the soil combine to pro- 
duce permanently moist ground. Even deserts may have 
marshes in low places and near springs. Marshes pro- 
vide food or shelter for many kinds of animals, inclu 
water rats, snakes, frogs, turtles, and ducks. 

Most marshes are covered by fresh water or by salt 
water. An estuarine marsh is washed by a tide of salt 
water part of the time and by fresh water the rest of the 
time. Estuarine marshes lie along coasts at places W’ ere 
fresh water flows into the sea—at river mouths, for ex 
ample. The mixture of salt and fresh water provides à ; 
rich supply of food that supports an especially large a 
riety of animal and plant life. Today, pollution endang 
many estuarine marshes. 

See also Wetland. 
Marsh, Dame Ngaio 
(1895-1982), a New Zealand 
writer, became one of the 
world’s best-known writers 
of detective stories. Many 
of her stories are set in the 
United Kingdom, where 
she lived for many years. 
Novels with New Zealand 
backgrounds include Died 
in the Wool (1945), Vintage 
Murder (1937), and Colour 
Scheme (1943). Her two 


Dame Ngaio Marsh 


main characters, Detective Inspector Roderick Alleyn 
and his wife, Troy, have become famous among readers 
of detective stories. Ngaio Marsh also produced plays in 
Australia, New Zealand, and the United Kingdom. She 
was born at Christchurch, in the South Island. She was 
educated at St. Margaret's College and studied art at 
Canterbury University, 
Marsh, Reginald (1898-1954), was an American artist 
famous for his realistic pictures of New York City life. He 
excelled in portraying crowds in slum areas, on the wa- 
terfront, and in burlesque houses (music halls). Some of 
his Scenes are grim in feeling, but full of vitality. Marsh 
ied in various painting media and also made draw- 
ngs. Some of his best works are drawings. 

iwas born in Paris of American parents. He 
AR in New Jersey, U.S.A., and graduated from Yale 
M, He worked as a book and magazine illustra- 
Weti "4 a graphic artist for the New York Daily News. 
i ight at the Art Students League in New York from 

early 1930s until his death. 

ce rim (1947-  ), was an Australian wicket- 
Rathod o won renown as half of the “perfect pair.” 
fein A Dennis Lillee was the other half. Marsh rep- 
eerie ustralia in 96 test matches between 1968 and 
PRHA which he set a world record for the most 
a dt e dismissed 355 batsmen, 343 being caught 
matches geed. Marsh played in 256 first-class 
stumpe di E 866 batsmen (802 caught, and 62 
matches i Aa one-day games, his totals were 457 
score wes a ismissals. In batting, his highest test 

red f 2, His test batting average was 26.51. He re- 

rom cricket in 1984. 
rsh gas. See Methane. 
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Marseille is the oldest city in 
France. It lies in the southeast 
part of the country, on the 
Mediterranean Sea. The Old 
Harbour, /eft, is the city’s main 
tourist attraction. The harbour 
area has many restaurants and 
cafes. 


Marshal is the highest title in the armies of many 
countries. Marshal is also the title of certain officials in 
the British and United States judicial systems. 

British judges on circuit (holding courts at various lo- 
calities within a district) are accompanied by marshals. 
In England, the word marshal was used to mean com- 
mander of the army as early as the 1100's. Under the 
early Frankish kings, the marshal was first a master of 
horse and later a commander of cavalry. The title grew 
in dignity and honour until Maréchal de France (Marshal 
of France) became one of the highest honours that 
could be conferred upon a person. The countries of Eu- 
rope have given the title marshal to top-ranking military 
commanders. Joseph Stalin, former dictator of the So- 
viet Union, used the title Marshal during World War II 
(1939-1945), The British Army uses the title field marshal, 
and the head of the air forces is called an air marshal. 
The provost marshal is the highest military police offi- 
cer. 
In the United States, officers of the federal court are 
called United States marshals. 


stalks and pink flowers. Its 


marsh mallow has wood 
ka an 4 d in edible marshmallows. 


carrot-shaped root was once use! 
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Marshall, Alan (1902-1984), an Australian author, be- 
came known for his short stories. He was born at 
Noorat, in Victoria. While a child, he was crippled with 
polio. His short stories, often concerned with everyday 
life, are realistic and often humorous. His books include 
These Are My People (1944), an account of a journey 
through Victoria in a horse-drawn wagon; How Beautiful 
Are Thy Feet (1949), a novel; Tell Us About the Turkey, Jo 
(1946) and How’s Andy Going? (1956), short stories; Peo- 
ple of the Dreamtime (1952), a selection of Aboriginal 
myths; and three volumes of autobiography, the first of 
which is / Can Jump Puddles (1955), 

Marshall, Alfred (1842-1924), was a British academic 
and the most influential economist of his day. He com- 
bined two different theories about what determines the 
value or price of a good. “Classical” theorists had said 
price was determined mainly by the cost of producing 
the good. On the other hand, theorists of the late 1800's 
had stressed the utility (usefulness) of the good and the 
consumer demand for it. In Principles of Economics 
(1890), Marshall said that all of these factors helped to 
determine price. 

Marshall also believed that a self-regulating econ- 
omy, free of major government interference and based 
on free competition and private enterprise, would lead 
to better social conditions, a fair distribution of income, 
and full employment. Marshall's emphasis on consumer 
welfare led to the development of we/fare economics. 
This branch of economics judges economic systems ac- 
cording to how well they contribute to consumer satis- 
faction and human well-being. 

Marshall was born in London. In 1883, he began 
teaching economics at Oxford University. He taught at 
Cambridge University from 1885 to 1908. At Cambridge, 
he helped train a generation of economists who made 
the “Cambridge school” the most important of its time. 
Marshall, David (1908- _), a lawyer and politician, 
served as Singapore's first local chief minister in 1955 
and 1956. His skills as a public speaker attracted a mass 
following and enabled him to publicize such popular is- 
sues as local languages, education, and citizenship for 
Singapore residents who were not born in Singapore. 
He also took a strong anticolonial position. Marshall 
founded and led the Labour Front, a moderate socialist 
party, which won the most seats in the Singapore Legis- 
lative Assembly in 1955. 

In 1956, Marshall led a deputation to London to ask 
the British government for full internal self-government 
for Singapore. He failed to achieve independence on his 
terms and he resigned soon afterwards. He continued to 
be an outspoken, political commentator. In 1978, he be- 
came Singapore's ambassador to France. 

David Saul Marshall was born in Singapore. He en- 
tered St Andrew's School in 1919 and in 1923 joined Raf- 
fles Institution. In 1934, he went to study law at London 
University. He returned to Singapore in 1937, and 
worked as a lawyer before entering politics. 
Marshall, George Catlett (1880-1959), an American 
soldier and statesman, served as chief of staff of the 
United States Army during World War II (1939-1945). He 
also served as secretary of state from 1947 to 1949 and 

as secretary of defence from 1950 to 1951. In 1947, while 
serving as secretary of state, he proposed the European 
Recovery Program, also called the Marshall Plan (see 


Marshall Plan). Under this plan, the United States spent 
billions of dollars to rebuild war-torn western Europe, 
Marshall's role in European reconstruction earned him 
the 1953 Nobel Peace Prize. 

George Catlett Marshall was born on Dec. 31, 1880, iy 
Uniontown, Pennsylvania, U.S.A. He served as a training 
officer of U.S. troops in France during World War | 
(1914-1918). 

Marshall became chief of staff of the U.S. Army in 
1939, on the day World War II began in Europe. After 
spending a year in China, Marshall returned to the 
United States in 1947 to assume the post of secretary of 
state in President Truman's Cabinet. As secretary, he 
urged Congress to pass the European Recovery Pro- 
gram, He also worked to secure aid for Greece and Tur 
key and to supply food to West Berlin when the Com- 
munists blockaded that city. Marshall also began 
negotiations that led to the North Atlantic Treaty Organi 
zation (NATO). In 1949, he resigned his cabinet post be 
cause of poor health. 

Marshall, James Vance (1887-1964), was the pen 
name of Donald Gordon Payne, Australian author of 
Walkabout. This novel was first published under the title 
The Children in 1959, It concerns the plight of two 
American children stranded in the central Australian 
bush country after their plane crashes. They are depent 
ent on the help of an Aboriginal boy, who eventually 
leads them to safety. The story is remarkable for the psy 
chological insight into characters and the unusual hand: 
ling of race relations among the children. The descrip: 
tions of the desert and its plant and animal life are excel 
lent. Payne was born at Casino in New South Wales, 
Australia. 

Marshall, Jock (1911-1967), was the joint author ofa 
remarkable account of Australian landscape and society 
entitled Journey Among Men (1962). Russell Drysdale, a 
artist, was coauthor and illustrator of the book. Journey 
Among Men is a vigorous appraisal of the places and 
people met on a journey through the outback. Marshal 
scrutinizes the value of postwar Australian society wit 
honesty and humanity. Allan John Marshall was born in 
Sydney, Australia. | 
Marshall Islands are a group of 34 low-lying cora 
atolls and islands in the central Pacific Ocean. The is 
lands are in the part of the Pacific called Micronesia, 
meaning small islands. The Marshall Islands are a se% 
governing political unit in free association with the 
United States. t 

The Marshall Islands have a total land area of abou 
180 square kilometres. They lie in two parallel chaita 
about 210 kilometres apart. Each chain extends abor 
1,000 kilometres in a curve from northwest to southe 
The eastern group is the Ratak or Sunrise Chain, r 
western group is the Ralik or Sunset Chain. About|, 
islets lie along the reefs that form the atolls. neat 

The climate is tropical, but ocean breezes cool ti 7 
Rainfall is light on the northern islands but heavier A 
those to the south. Only a few kinds of plants can na 
in the coral sand that covers the land. They include a 
conut palms, banana and papaya plants, and pan eae 
and breadfruit trees. Copra (dried coconut meal is 
chief product. Fish are plentiful among the reefs. ote 

The people are called Micronesians. They are a 
for their handicraft. Many Micronesians died of 
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brought to the islands by Europeans in the 1800's. The 
slands' population is about 42,000. 
The first white person to visit the Marshall Islands 
Was probably Alvaro de Saavedra, a Spanish navigator 
Who sailed the Pacific in 1529. The Islands were named 
after John Marshall, a British sea captain who explored 
them in 1788, Germany gained possession of the islands 
he and bought them from Spain along with the 
lariana and Caroline Islands in 1899. Japanese forces 
ee the Marshalls during World War I (1914-1918). 
hae e war, Japan was allowed to rule the islands 
i ta mandate of the League of Nations. But in 1933, 
ns left the League. The Japanese declared themselves 
; Owners of the Marshalls. They closed the islands to 
ees and built war bases on them. 
Rt ae 1944, during World War II, U.S. forces in- 
ie ee and Enewetak, in the Marshalls, and, 
iced fy session of all the islands (see Enewetak). 
ane ia er the war, the Marshall Islands became part 
ands Arce Nations Trust Territory of the Pacific Is- 
1986, he ps administered by the United States. In 
« ve hited States granted the Marshalls a form of 
tem the rnment called free association. Under this sys- 
and Pence of the Marshalls control their internal 
nd an affairs. But the United States is obligated to 
fhal Eyal Islands in emergencies. 
together is, an encouraged European nations to work 
(939.1945) Feonomic recovery after World War Il 
Europe ifth n June 1947, the United States agreed to aid 
needed, Th € countries would meet to decide what they 
» the official name of the plan was the European 
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tions formed the Organization for European Economic 
Cooperation (OEEC) to assist the ECA and develop coop- 
eration among its members. The United States sent 
about 13 billion U.S. dollars in food, machinery, and 
other products to Europe. Aid ended in 1952. 

In 1961, the Organization for Economic Cooperation 
and Development (OECD) succeeded the OEEC. Twenty 
nations, including the United States and Canada, formed 
the OECD to promote the economic growth of member 
nations and aid developing areas. 

See also Europe (History); Marshall, George C.; Tru- 
man, Harry S. 

Marston, John (1576-1634), was an English playwright. 
Two of his plays reflect the pessimism of their time, 
when the glories of the Elizabethan Age were becoming 
clouded by the uncertainties of life in the 1600's. Anto- 
nio's Revenge (1600) is a sensational drama of revenge 
about the murder of a tyrant. It is among the first exam- 
ples of tragedy in English drama. The Malcontent (1604) 
is a sombre comedy of intrigue, bitter in its satire but in- 
tended to correct, not to condemn. 

Marston was probably born in Coventry. His talent for 
satire led to a quarrel with Ben Jonson. He was briefly 
imprisoned in 1608 for critical comments about King 
James |. 

Marston Moor, Battle of. See Civil War, English. 
Marsupial is a mammal whose young are born in an 
extremely immature state. The newborn undergoes 
most of its development attached to one of its mother's 
nipples and nourished by her milk. In most species, the 
nipples are located in a pouch called the marsupium. 

There are about 250 species of marsupials, all of 
which live in either the Americas or Australasia. They in- 
clude kangaroos, koalas, and opossums. Marsupials in- 
habit many environments, including forests, plains, and 
deserts. Kangaroos are the biggest marsupials. Some 
red kangaroos stand up to 2 metres tall. The smallest 
marsupials are the shrewlike ningauis. The smallest nin- 
gauis weigh less than 2.8 grams. 

Characteristics of marsupials. Marsupials differ 
from other mammals by giving birth to extremely unde- 
veloped young. Most mammals give birth to relatively 
well-developed offspring. Such mammals are called p/a- 


Leadbeater’s possum 
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Marsupials are born at an extremely immature stage of development. The photograph on the left 
shows a newborn wallaby attached to a nipple in its mother’s pouch. An adult female wallaby with 
a much older offspring in her pouch is shown in the photograph on the right. 


centals, At the other extreme are monotremes, which lay 
eggs. See Mammal (Reproduction), 

At birth, a marsupial is expelled from the birth canal 
onto the base of its mother's tail. It wiggles along the 
mother's fur until it reaches the nipples. The newborn 
marsupial attaches itself to a nipple and begins to suck. 
The nipple expands in the youngster's mouth, so there is 
little danger of separation. A young marsupial stays at- 
tached to its mother’s nipples for several months. Then it 
separates itself from its mother but continues to stay 
close to her. The young of tree-dwelling marsupials, 
such as Koalas and possums, cling to their mother's 
back after they have left the pouch. They remain there 
until they no longer need the mother’s milk. 

Marsupials also differ from most other mammals in 


the details of their skeleton. Marsupials have two bones 
called the marsupial bones or epipubic bones, that ex 
tend forward from the pelvis. 

Kinds of marsupials. There are six major groups of 
marsupials. Two are found only in the Americas. One 
American group, the didelphids, contains the opos- 
sums. The common opossum is the only marsupial _ 
found north of Mexico. Other opossum species live in 
Central and South America. Most didelphids eat almost 
any plant and animal food. The rat opossums make up 
the other American group, the caenolestids, Rat oppo 
sums live in western South America. They eat insects 
and other invertebrates. ? 

The remaining four major groups of marsupials are 
found only in Australia, New Guinea, and neighbouring 


Marsupial cat Tree kangaroo 


Ningaui 


Marsupials include such plant-eating animals as kangaroos and possums as well as such flesh- 
eating animals as marsupial cats and ningauis. 


Wombats are large, burrowing marsupials. They live in bur- 
rows during the day and come out at night to feed on grasses. 


islands. Some possums, such as cuscuses, live as far 

east as the Solomon Islands and as far west as Sulawesi 
in Indonesia. The only marsupials found in New Zealand 
arebrush-tailed possums and wallabies. Marsupials 

have become pests in New Zealand. 

The macropods include kangaroos and wallabies. 
Macropods have hind legs that are larger than their 
front legs. They eat mainly grasses. Tree kangaroos live 
inthe rainforests of New Guinea and Queensland. 

The phalangers often nest in hollow trees. They eat 
mainly fruit, flowers, and nectar. Phalanger species in- 
clude brush-tailed possums and cuscuses. Brush-tailed 
possums have pointed faces and bare skin on the end of 
the tail, Cuscuses have rounded faces with short ears. 

Other types of possums belong to different families. 
They range in size from small pygmy possums the size 
of mice to greater gliders, which are the largest mem- 
bers of the family. All members of the group have long 
tails, Some types of possums use their tails for climbing 
ae Several kinds of possums have folds of skin along 

eir sides which they use to glide from tree to tree. 
thee oe include meat-eaters. Most range in size 
dee flat-headed marsupial “mice” to Tasmanian 
main or thylacines. The small marsupial hunters feed 
e Hia ires They resemble ordinary mice and — 
bak ron inary mice and rats have only one pair of in- 
mirs Ont cutting teeth). Marsupial “mice” have several 
ae ae flesh-eating marsupials are called quolls or 
Wee: cats, These animals are greyish-brown, with 
small fice They feed on insects, reptiles, birds, and 
climb mas Tiger cats and quolls can move and 

if y. They sometimes eat domestic fowls. 3 
land, but E devils once lived on the Australian main- 
ire w live only in Tasmania. Their numbers are 

biie, mian tigers may be extinct. 
pointe ae s are medium-sized marsupials with long, 
their Sia and short, tapering tails. They dig with 
tral toes ae harp claws, which grow on the three cen- 

atk-brown ie forefeet. Most bandicoots have coarse, 
the animal air. The pouch opens toward the rear of 
is na and has eight teats. 
live teen bandicoots and short-nosed bandicoots 
claws to ee Tasmania. They use their strong 
andicoots “hat ee, insects, and roots to eat. 
bandicoots a ive in the deserts include rabbit-eared 
foot aaa bilbies, which are fairly rare, and the pig- 
e extinct It fee which is extremely rare and may even 
- it has very long ears, and strong limbs. 
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Koalas and wombats do not fit easily into any of these 
six major groups. Koalas eat eucalyptus leaves. Wom- 
bats are burrowers that eat mainly grasses. 

History of marsupials. Scientists think marsupials 
originated on a large continent that later split to become 
present-day South America, Antarctica, and Australia. 
Many of the American marsupials eventually became ex- 
tinct as a result of competition with placental mammals. 
But the Australian marsupials were isolated from most 
placentals. They flourished and developed into the 
unique animals found in Australia today. 

Many Australian marsupials face extinction. They are 
threatened by human destruction of their habitat and by 
placental mammals, such as foxes, rabbits, and dingoes 
(wild dogs), which have been introduced to Australia by 
human beings. 

Scientific classification. Marsupials make up the order 
Marsupialia. 

Related articles in World Book include: 


Australia (Native Marsupial cat Quokka 


animals; map) Numbat Tasmanian devil 
Bandicoot Opossum Tasmanian tiger 
Cuscus Pademelon Wallaby 
Kangaroo Possum Wombat 
Koala 


Marsupial cat, also called native cat or dasyure, is a 
small, furry mammal that lives in forests of Australia and 
Tasmania. Native cats are marsupials—that is, the fe- 
males give birth to extremely immature young that com- 
plete their development attached to the mother's nip- 
les. 
$ There are four species of marsupial cats—the 
chuditch, the quoll, the satanellus, and the tiger cat. All 
have brown or black fur with white spots. The tiger cat, 
the largest meat-eating marsupial on the Australian con- 
tinent, grows up to 1.2 metres long, including the tail. 
Scientific classification. Marsupial cats make up the genus 
Dasyurus in the family Dasyuridae. 
Martel, Charles. See Charles Martel. 
Martello towers were defensive towers built in 1804 
along the south coast and southeast coast of England 
and the east coast of Ireland. The towers were to pro- 


Dublin Bay on Ireland's east 
emplacement to defend the 
he forces of Napoleon. 


A Martello tower looks out over 
coast. The tower was built as a gun 
coast against invasion from tl 
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vide defence against Napoleon's threatened invasion. 
William Pitt had 74 Martello towers built along the 
coasts of Essex, Kent, and East Sussex. Martello towers 
were modelled on a tower at Cape Mortella, Corsica. 


They were about 12 metres high, with walls about 3 me- 
` tres thick. Three guns were mounted on the roof of each 


tower. 
Marten is a slim, fur-covered mammal that looks 
somewhat like a weasel. It lives in Asia, Europe, and 
northern North America. 

The best-known European species of marten is the 


pine marten. \t is common in forests throughout Europe. 
In winter, its reddish to grey-brown fur is thick and silky, 


with light yellow patches on the neck and chest. The fur 
is valuable, but in most of Europe killing pine martens 


for fur is illegal. They are still legally trapped in Belgium, 


Germany, and Luxembourg. 


The pine marten is about 70 centimetres long, includ- 


ing its tail. It weighs up to 2 kilograms. Pine martens 
usually hunt at night. They eat mice, squirrels, and small 


birds, as well as honey, fruit, and berries. They normally 
nest in hollow trees. They mate in midsummer and three 


to five young are born the following spring. 


American pine martens have valuable fur. Trappers in 


the United States and Canada kill about 30,000 of these 
martens each winter. The fur is used for coats, hats, and 
muffs. 

Another common marten is the beech or stone mar- 
ten, It lives in rocky, open areas in continental Europe 
and parts of Asia. It is similar to the pine marten but has 
coarser fur and a longer tail. Sometimes it occupies dis- 
used buildings in towns. It hunts mainly at night. 

The yellow-throated marten lives in forests from east- 
ern Europe to southern Asia. This large marten can be 
over a metre long. It has a bright yellow patch on its 
neck and chest. Unlike the pine marten it usually hunts 


during the day, and often on the ground. Its fur is coarse 


and not valuable. 
Scientific classification. Martens are in the weasel family, 
Mustelidae. The pine marten is Martes martes. The American 


The marten, a member of the weasel family, usually builds its 
den in a hollow tree. From there, the marten can gracefully leap 
from branch to branch in pursuit of small animals for food. 


pine marten is M. americana. The beech marten is M, foina and 
the yellow-throated marten is M. flavigula. 

See also Sable. 

Martens, Conrad (1801-1878), an early Australian an: 
ist, is known for his luminous, limpid watercolours, The 
paintings of his favourite subject, Sydney Harbour, are 
filled with brilliant light, and the skies are similarly opal- 
escent in effect. Martens was born in England. He set- 
tled in Sydney in 1835 after accompanying his friend, the 
naturalist Charles Darwin, on the voyage of the Beagle, 
Martens struggled to support himself as a painter. Even. 
tually he accepted a job as parliamentary librarian, 
Marti, José Julian (1853-1895), was a Cuban patriot, 
author, and journalist. He dedicated his life to Cuba's 
struggle for independence from Spain, and became 
known to his people as the Apostle. Marti was jailed and 
exiled many times for his revolutionary writings and ac 
tivities. He emerged from each setback with greater 
strength and appeal. He was finally ambushed and killed 
during a battle with the Spaniards. 

Marti's books of verse, including /smaelilfo (1882) and 
Simple Verses (1891), show him to be a sensitive, sin- 
cere poet. His journalism set new standards of brilliance 
in Latin America. 

Marti was born in Havana. He lived in exile in the 
United States from 1881 to 1895 and wrote many articles 
about life in the United States. He founded the Cuban 
Revolutionary Party in 1892. 

See also Cuba (picture: The José Marti Monument). 
Martial (A.D. 40?-104?) was an ancient Roman writer. 
He became famous for developing the epigram into ils 
modern form—a sharp, stinging poem or saying (see Ep 
igram). Martial wrote more than 1,500 short verses and 
epigrams. They contain witty and sometimes obscene 
comments about the vices of ancient Roman sociely. 
Martial described his own work with the words, "My 
page smells of man.” He also wrote several serious 
pieces, including one on the death of a slave girl name 
Erotion, whom he loved. er: 

Martial's full name was Marcus Valerius Martialis. He 
was born in Bilbilis, Spain. He went to Rome in AD. 64 
Martial arts is a general term for various types of 
fighting arts that originated in the Orient. Most mat 
arts practised today came from China, Japan, and Kore 
There are hundreds of martial arts, each divided into 
specific styles or systems. 

Technically, the martial arts fall into two categories 
percussive and nonpercussive. \n percussive me Fi 
arts, such as karate-do and tae kwon do, people kic 
strike with their hands, feet, elbows, knees, and hea ? 
Nonpercussive martial arts involve throwing, lock 
and neutralizing the opponent without striking him i 
her. Judo and aikido are the most popular martial âi 
this category. See Judo; Karate. training 

The use of weapons is often part of advanced t mln 
in martial arts as a way to preserve ancient tradition. 
some forms of martial arts, however, weapons are pi 
of the basic training. 

Today, people practise the martial arts for exon s 
a means of self-defence, and as a sport. Martial sp! 
have many variations, from judo and traditio! i 
in which the blows are pulled short of contact, vest 
boxing or full-contact karate, in which the object! 
win by knockout, as in professional boxing. 


Chinese martial arts are called kung fu (kung foo) in 
the West. In China they are known as wushu (woo shoo). 
Kung fu, a general term for hundreds of Chinese martial 
arts, means “skill” or “ability.” Kung fu represents systems 
created for combat, health and exercise, or dance. The 
most popular styles are Shaolin and tai chi chuan, also 
spelled taijiquan. Shaolin developed in northern China 
and involves straight-line attacks and retreats, emphasiz- 
ing strength and speed. Tai chi chuan, the southern 
style, consists of circular motions and intricate foot pat- 
terns and emphasizes gentle force and inner harmony. 

The origins of kung fu are unknown. Some historians 
believe it started as early as the 1500's B.C. Kung fu 
reached the West in the mid-1800s, with the first migra- 
tion of Chinese labourers to the United States. Many of 
these labourers were skilled in kung fu, and they re- 
stricted its teachings to those of immediate Chinese an- 
cestry. This custom finally ended in 1964, when a kung 
fu instructor in Los Angeles opened his school to non- 
Chinese for the first time. 

Japanese martial arts. Two major martial arts 
evolved in Japan, the bujutsu, or “ancient martial arts,” 
and the budo, or “new martial ways.” Although their phi- 
losophies differ, both schools are based on spiritual 
concepts found in Zen Buddhism and Shinto. Bujutsu 
emphasizes combat and willingness to face death as a 
matter of honour. It contains the philosophy and tech- 
niques of the Japanese samurai warriors and includes 
such arts as jujutsu and karate-jutsu. Budo, which 
Started during the late 1800's, focuses on moral and aes- 
thetic development. People who practise budo seek to 
avoid conflict and use martial arts only as a last resort. 
Karate-do, judo, and aikido are forms of budo. 

i Another martial art that developed in Japan is nin- 
l which means “the art of stealing in,” or espionage. 
ale who practise ninjutsu are called ninja. Mountain 
ie developed ninjutsu in the late 1200s. At that 
E er masters at all forms of armed and un- 
ind poh at, including the use of disguises, bombs, 
as et hough the rulers of Japan banned nin- 
ei 00s, the ninja practised it secretly and pre- 
its techniques. Ninjutsu gained international in- 


The m; 
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hitting Sat arts can involve throwing an opponent, above, or 
icking, or even the use of weapons. 
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terest in the mid-1980's. Today, ninja practise their art 
not as espionage, but as a traditional martial art with a 
nonviolent philosophy. 

Korean martial arts. The most popular martial art in 
Korea is tae kwon do, "the art of kicking and punching.” 
Tae kwon do combines the abrupt movements of karate 
and the circular patterns of kung fu with its own spec- 
tacular jumping and spinning kicks. It also employs 
punching, dodging, and blocking techniques. 

The Korean martial arts probably originated during 
the Great Silla dynasty (A.D. 668-935), when the Hwarang 
warriors trained in a martial art called Hwarang-do. In 
the mid-1900s, several Korean martial arts styles called 
kwans merged to form tae kwon do. In the 1960s, tae 
kwon do began to spread internationally and is now one 
of the world’s most popular martial arts. 

Martial arts in other countries. In the 1970s, the art 
of escrima (eskreema) spread from the Philippines 
throughout the Western world. It is an art in which bare- 
hand techniques and knife/stick techniques are inter- 
changeable. Also in the 1970s, the arts of Pentjak Silat 
developed in Indonesia and Malaysia. They have many 
empty-hand and weapons styles. 

Martial law is a temporary form of government under 
which a country's armed forces control an area of that 
country. It may become necessary in an emergency, 
such as an invasion, a natural disaster, a political or eco- 
nomic crisis, or a riot. The military governs under mar- 
tial law only while the civilian government of an area 
cannot function. 

Martial law does not apply if a civilian government 
calls for military aid but continues to function. In these 
circumstances, civilian courts would still be able to 
make decisions. But under martial law, military courts 
are the only ones that can decide cases. Many govern- 
ments have the power to pass emergency laws in times 
of civil unrest or disturbance, and can bring in armed 
forces if necessary to enforce the law. 

The Chinese government officially declared martial 
law in Beijing in May 1989. This followed demonstra- 
tions in Tiananmen Square by students demanding 
democratic government, and led to a massacre of pro- 
testers. Martial law was lifted in January 1990. 

Martin is the name of several birds of the swallow fam- 
ily. Most martins are about 15 centimetres long. They 
have streamlined bodies, and long wings. Most have 
forked tails. They usually have a twittering song. Martins 
live in almost every part of the world. Most types mi- 
grate to warmer countries in winter. They feed on flying 
insects and generally nest in colonies. 

House martins have a glossy, dark blue back and a 
white neck and chest. They have a small fork in their tail, 
They nest in Asia, Europe, India, and North Africa. Each 
pair of birds builds a mud cup, often under the eaves of 
a house. The female lays four or five white eggs. 

Sand martins have a sandy-brown back and a white 
chest with a brown band across it. They live throughout 
the Northern Hemisphere. Unlike house martins, they 
nest in burrows. Each pair digs a tunnel up to 1 metre 
long. The tunnel ends in a nesting chamber in which the 
female lays five dull white eggs. Colonies of sand mar- 
tins often nest in sand and gravel pits. Both sand and 
house martins raise two or three broods a year. 

The two species of Australian martins do not have 
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Martins belong to the swallow family. The male purple martin, 
bottom, is purplish in colour. The female, top, is dull grey. 


forked tails. Tree martins have a glossy, dark purple 
back, a grey chest, and a light brown patch on their 
foreheads. They nest in hollow trees in south Australia 
and Tasmania. Fairy martins are similar but have light 
brown feathers covering their heads. They nest in mud 
cups in most parts of Australia. Both types lay three or 
four white eggs with brownish specks. 

The purple martin is the best known North American 
species. The male is a dark purplish blue colour. They 
originally nested in holes in dead trees, but many today 
are attracted to large multiroomed birdhouses that peo- 
ple build for them. 


Scientific classification. Martins belong to the swallow 
family, Hirundinidae. The house martin is Delichon urbica; the 
sand martin is Riparia riparia; the tree martin is Hirundo nigri- 
cans; the fairy martin is H. ariel; and the purple martin is Progne 
subis, 


Martin V (1368-1431) was elected pope in 1417. His 
election at the Council of Constance ended the Great 
Schism that had divided the papacy since 1378 (see 
Roman Catholic Church [The Great Schism). 

Martin laboured to restore order to the church. Al- 
though he placed many of his relatives in positions of 
authority, he did attempt to reform some of the worst 
abuses within the church, Martin also arranged concor- 
dats (agreements) with Germany, France, Italy, Spain, 
and England. According to a decree of the Council of 


Constance, Martin had to call councils regularly. He con- 


vened a council at Pavia, Italy, in 1423 and another at 


Basel, Switzerland, in 1431. Radical reformers eventually 


took over the Basel council, but Martin died shortly be- 
fore it met for the first time. 

Martin's original name was Oddone Colonna. He was 
born into a famous and powerful family in Rome. 
Martin du Gard, Roger (1881-1958), a French novel- 
ist, received the 1937 Nobel Prize for literature. His 


novel Jean Barois (1913) explores the intellectual agonies 


experienced by many French people over the unjust 
treatment of the French army officer Alfred Dreyfus (see 
Dreyfus, Alfred). Jean Barois also deals with a theme 


found in the author's other works—the conflict between 
religious beliefs and a scientific approach to life, Martin 
du Gard published an eight-part saga called The World 
of the Thibaults (1922-1940). It follows the lives of two 
French families, one Protestant and the other Roman 
Catholic, from the early 1900's to the outbreak of World 
War | in 1914. 

Martin du Gard was trained in the study of old docu- 
ments and was noted for his attention to detail and his- 
torical accuracy in his writing. He was born in Neuilly- 
sur-Seine. 

Martin-Harvey, Sir John (1863-1944), was a British 
actor-manager often called the /ast romantic because he 
represented an approach to the theatre that was dying 
out. As an actor, he was at his best in romantic and 
melodramatic situations. One of his most notable per- 
formances was Oedipus in Oedipus Rex. He was bornat 
Wivenhoe, in Essex, England. The first 14 years of his 
acting career were spent working under Henry Irving at 
the Lyceum Theatre. He was knighted in 1921. 
Martin of Tours, Saint (316?-397), is the patron saint 
of France. During his lifetime, he became famous for 
healing the sick, performing miracles, and founding 
churches and monasteries. 

Martin was born into a pagan family in what is now 
Szombathely, Hungary, and grew up in Pavia, Italy. At 
the age of 15, he joined the Roman Army. Three years 
later, he was baptized a Christian. Martin was dis- 
charged from the army in about 356 and became a fol- 
lower of Hilary, the bishop of Poitiers, France. In about 
360, Hilary helped Martin found the first French monas: 
tery, located at Ligugé, near Poitiers. In about 371, Mar- 
tin became bishop of Tours, France. He was responsible 
for destroying many pagan shrines and temples but al- 
ways tried to build a church or monastery in their place. 

Martin's friend Sulpicius Severus wrote a biography 
of the saint that helped to promote monasticism and the 
reputation of Martin in the West. The biography in- 
cludes the most famous legend about Martin. It tells 
that, while a soldier, Martin divided his cloak with a 
freezing beggar. Later, in a dream, the beggar was re i 
vealed to Martin as Jesus Christ. Martin's feast day is No 
vember 11, 

Martineau, Harriet (1802-1876), was a British writer 
and social reformer who wrote widely on ecan ? 
philosophic, and social issues. She became famous or 
series of stories called //ustrations of Political Econom 
These stories, published between 1832 and 1834, ex 
plained economics for the ordinary reader. Martins 
also wrote biographies, essays, fiction, history, Po Df 
religious works, and children’s stories. 

In her writings, Martineau opposed crue! tre fat 
of children in factories and supported voting rights ft 
women. She also called for better education and ei 
care for the poor and the mentally ill. From 1834 Y boli 
she travelled in the United States. She met leading fi 
tionists and became a strong opponent of slavena 
attacked slavery in her book Society in America (1 = 

Martineau was born in Norwich, England. Shere 
educated at home because of poor health. Her fa rsell: 
died in 1826, and she began writing to support r rticles 
She wrote more than 30 books and thousands 0! ê 
in spite of nearly constant illness. x 
Martini, Simone. See Simone Martini. 
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Martinique is an island dependency of France in the 
Caribbean Sea. It lies in the Lesser Antilles about 430 
kilometres north of Venezuela and between the island 
states of Dominica to the north and Saint Lucia to the 
south. Together with the islands of Guadeloupe, Marti- 
nique makes up the French West Indies. The capital and 
seat of government of Martinique is Fort-de-France. 

Government. Martinique is an overseas department 
ladministrative district) of France and is considered part 
ofthat country. It elects and sends four representatives 
to the French National Assembly and two members to 
the French Senate. It may also elect representatives to 
the European Parliament. France is represented in the is- 
land by a prefect (commissioner) appointed by the 
French government. 

Martinique’s internal government consists of two 
councils, the 45-member general council and the 41- 
member regional council, both elected by the people. 
The island is divided into three arondissements (par- 
ishes) and 34 communes (units). The regional council, 
whose president has considerable executive power, is 
responsible for local taxation, the police, and the econ- 
omy. France is responsible for the defence of Marti- 
nique and for social welfare. It also provides economic 
aid and direct subsidies (grants). 

People. The population of Martinique is about 
329,000. Most inhabitants are the descendants of African 
slaves, Carib Indians, and Europeans. French is the offi- 
cial language, but patois (a French dialect) is widely spo- 
ken, About 90 per cent of the population belong to the 
Roman Catholic Church. The rest follow the Assembly of 
God, Church of God, or the Seventh-Day Adventist 
Church, 
age arenque, a rugged mountainous volcanic is- 
a Mica aks kilometres in area. It has a subtropi- 
ia = with an average year-round temperature of 
iy Jet anen slopes facing the prevailing winds 
i centimetres of rain a year, but the southern 
als We less than 100 centimetres. The highest 
id Mont eauaue are Mont Pelée (1,397 metres high) 
lke vole rbet (1 207 metres high). Mont Pelée is an 
a ano. Martinique’s lowland areas lie along the 
Percent Agriculture, forestry, and fishing supply 12 
th jartinique’s gross domestic product (GDP, 

evalue of all goods and services produced within th 
county) and produced within the 

ry) and employ about 8 per cent of the workforce. 
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The Schoelcher Library in Fort-de-France, the capital of Marti- 
nique, is named in honour of Victor Schoelcher, a French politi- 
cian who in 1848 wrote the decree that abolished slavery. 


Bananas, sugar cane, limes, pineapples, and avocados 
are the principal cash crops. Farmers also rear cattle, 
sheep, and other livestock for meat. Manufacturing con- 
tributes 17 per cent of GDP and employs 13 per cent of 
the workforce. The chief industries are sugar and rum 
production and food processing. The island also pro- 
duces metal, chemicals, plastics, cement, and furniture. 
Oil refining is an important industry. 

Tourism is a major and increasing source of foreign 
income. But political violence by Martinique separatists 
has limited this increase. The country's chief trading 
partner is France. Other trading partners are Germany, 
Japan, Spain, Guadeloupe, and the United Kingdom. 

History. Christopher Columbus claimed Martinique 
for Spain in 1502. But the Spaniards never colonized the 
island, partly because it was occupied by a warlike peo- 
ple called the Carib and partly because it appeared to 
have no gold. In 1635, the French settled the island and 
introduced sugar cane as a plantation cash crop. The 
settlers brought large numbers of African slaves to work 
on the plantations. Slavery was abolished in 1848. In 
1946, Martinique became a French overseas depart- 
ment. 

From the mid-1900's, unemployment, economic de- 
pression, and resentment toward the minority white 
pro-French landowners all grew. This led to political vio- 
lence, protests and the development of political parties 
seeking separation from France. In 1974, France granted 
Martinique regional status. In 1983 it gave the island lim- 
ited control over its own affairs, and introduced patois 
into the school curriculum. In 1986, while voting for fur- 
ther increased local autonomy, a majority of Marti- 
nique’s inhabitants expressed a wish to remain under 


French control. i 
See also Fort-de-France; French West Indies; Mont 


Pelée; West Indies. 
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Martins, Peter (1946- _), is a Danish-born dancer 
and choreographer (dance creator). As a featured per- 
former with the New York City Ballet, he gained fame for 
his fine classicial technique. In 1983, Martins was ap- 
pointed with Jerome Robbins to share the position of 
ballet master in chief of the New York City Ballet. 
Martins was born in Copenhagen and received tradi- 
tional dance training at the Royal Danish Ballet begin- 
ning at the age of 8. He joined that company in 1964 and 
became a solo dancer in 1967. From 1970 to his retire- 
ment in 1983, Martins was a principal dancer for the 
New York City Ballet. He created many roles in ballets by 
George Balanchine and Jerome Robbins, notably 
through his partnerships with Suzanne Farrell and other 
leading ballerinas. Martins has choreographed many 
works for the company, beginning with Calcium Light 
Night (1977). 
Martyr is a person who defends a principle, even 
though it means sacrificing many things, perhaps even 
his or her life. Almost every religious movement has had 
such dedicated persons. Many Jews and early Christians 
became martyrs because the Romans persecuted them 
for not worshipping official Roman gods. Many social 
and political movements have created martyrs. Martyr 
comes from the Greek, and means witness, See also 
Roman Catholic Church (The first 300 years). 
Marvel-of-Peru. See Four-o'clock. 
Marvell, Andrew (1621-1678), was perhaps the finest 
of the English metaphysical poets of the mid-1600s. In 
addition to the influence of John Donne, Marvell also 
showed the influence of the English classical poet Ben 
Jonson. Marvell's verse blends argumentative vigour 
with classical smoothness and control, a blend that critic 
and poet T. S. Eliot described as “a tough reasonable- 
ness beneath the slight lyric grace.” Marvell's best 
poems are a series of lyrics written in about 1650, They 
include such classics as “The Garden’ and "To His Coy 
Mistress.” The latter poem includes the famous lines: 


Had we but world enough and time, 
This coyness, lady, were no crime. 


and 


But at my back I always hear 
Time's winged chariot hurrying near.. . . 


It ends grandly: 


Let us roll all our Strength, and all 

Our sweetness, up into one Ball: 

And tear our Pleasures with rough strife, 
Thorough the Iron gates of Life. 

Thus, though we cannot make our Sun 
Stand still, yet we will make him run, 


Marvell was born near Hull, in Yorkshire. During the 
Puritan revolution, he supported Oliver Cromwell. He 
assisted John Milton when Milton was a high govern- 
ment official. Marvell served in Parliament from 1659 to 
his death. During his later years, he wrote political satire 
against the king and court. 

See also Metaphysical poets. 

Marx, Karl (1818-1883), was a German philosopher, so- 
cial scientist, and professional revolutionary. Few writ- 
ers have had such a great and lasting influence on the 
world. Marx was the chief founder of two of the most 


powerful mass movements in history—democratic S0- 
cialism and revolutionary communism. See Commu- 
nism; Socialism. 

Marx was sometimes ignored or misunderstood, 
even by his followers. Yet many of the social sciences- 
especially sociology—have been influenced by his theo- 
ries. Many important social scientists of the late 1800s 
and the 1900's can be fully understood only by realizing 
how much they were reacting to Marx's beliefs, 


The life of Marx 


Karl Heinrich Marx was born and raised in Trier, in 
what was then Prussia. His father was a lawyer. Marx 
showed intellectual promise in school and went to the 
University of Bonn in 1835 to study law. The next year, 
he transferred to the University of Berlin. There he be- 
came much more interested in philosophy, a highly po- 
litical subject in Prussia. Marx joined a group of radical 
leftist students and professors whose philosophic views 
implied strong criticism of the severe way in which 
Prussia was governed. 

In 1841, Marx obtained his doctorate in philosophy 
from the university in Jena. 
He tried to get a teaching 
position but failed because 
of his opposition to the 
Prussian government. He 
became a freelance jour- 
nalist and helped create 
and manage several radical 
journals, 

After his marriage in 
1843, Marx and his wife 
moved to Paris. There they 
met Friedrich Engels, a 
young German radical, 
who became Marx's best 
friend and worked with him on several articles and 
books. Marx lived in Brussels, Belgium, from 1845 to 
1848, when he returned to Germany. He edited the Neve 
Rheinische Zeitung, which was published in Cologne 
during the German revolution of 1848. Marx became 
known throughout Germany as a spokesman for ada 
democratic reform. See Germany (History [The Revolu 
tion of 1848). 4 

After the collapse of the 1848 revolution, Marx fle i 
from Prussia. He spent the rest of his life as a political 
exile in London. 

Marx led a hand-to-mouth existence because he we 
too proud—or too much a professional revolutionsy? : 
to work for a living. He did write occasional article 
newspapers. His most regular job of this kind was t A 
of political reporter for the New York Tribune. But a 
erally, Marx, his wife, and their six children survive ‘ooh 
only because Engels sent them money regularly. In H 
Marx founded The International Workingmen’s A 
tion, an organization dedicated to improving the ie A 
the working classes and preparing for a socialist rev 
tion (see International, The). f which 

Marx suffered from frequent illnesses, many 0 ii 
may have been psychological. Even when physical oF re 
healthy, he suffered from long periods of apathy a a 
pression and could not work. Marx was learned an a 
phisticated, but he was often opinionated and arrog 


Karl Marx 


He had many admirers but few friends. Except for Eng- 
els, he lost most of his friends—and many of them be- 
came his enemies. He broke all contact with his mother 
and was cool to his sisters. But with his wife and chil- 
dren, Marx was relaxed, witty, and playful. 


Marx's writings 


Most of Marx's writings have been preserved. They 
include not only his books, but also most of his corre- 
spondence and the notes of his speeches. 

Philosophic essays. Some of Marx's philosophic es- 
says were published during his lifetime, but others were 
notdiscovered until the 1900's. Marx wrote some of 
them alone and some with Engels. The essays range 
from one of about 15 sentences to a 700-page book, The 
German Ideology (1845-1846), written with Engels. 

Marx wrote his essays between 1842 and 1847. They 
spell out the philosophic foundations of his radicalism. 
The chief themes in the essays include Marx's bitter 
view that economic forces were increasingly oppress- 
ing human beings and his belief that political action is a 
necessary part of philosophy. The essays also show the 
influence of the philosophy of history developed by the 
German philosopher Georg Wilhelm Friedrich Hegel 
‘(see Hegel, G. W. F.). 

"The Communist Manifesto was a pamphlet written 
intly with Engels on the eve of the German revolution 
848. Its full title is the Manifesto of the Communist 
‘The manifesto is a brief but forceful presentation 
authors’ political and historical theories. It is the 
ywork they produced that can be considered a sys- 
an statement of the theories that became known as 
i ee The Communist Manifesto considers history 
as of conflicts between classes. It predicts 
a ruling middle class will be overthrown by the 
hy . The result of this revolution, according to 
tae ind Engels, will be a classless society in which the 
pees of production are publicly owned. 
fate Kapital (Capital) was Marx's major work. He 
i 30 years writing it. The first volume ap- 
ica ‘a Engels edited the second and third vol- 
Wee publi 4 larx's manuscripts. Both of these volumes 
Ge ished after Marx's death. The fourth volume 

ih E a mass of scattered notes. 

Pema ie Marx described the free enterprise 
eae e saw it. He considered it the most efficient, 
garded it Conomic system ever devised. But he also re- 

Pgh es afflicted with flaws that would destroy it 
pression Pe oaslnaly severe periods of inflation and de- 
system E. e most serious flaw in the free enterprise 
an Rore Ka at to Marx, is that it accumulates more 
Using this “oie but becomes less and less capable of 

wlation of a wisely. As a result, Marx saw the accu- 
Spread of ‘a es being accompanied by the rapid 

A ee misery. See Capitalism. 
Sorts of Priston Marx and Engels also wrote about all 
onal affaine in and influences ‘on national and interna- 
ments, ae overthrowing of govern- 
Workers changes, parliamentary debates, wars, 
è Ral uprisings. 
igen also wrote about the practical problems of lead- 
SOn international revolutio t. The major 
urce of these 5 y nary movemen! e 5 j 
ngels and oth ‘omments is his correspondence with 
er friends. 
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Marx's theories 


t Marxs doctrine is sometimes called dialectical mate- 
rialism, and part of it is referred to as historical material- 
ism. These terms were taken from Hegel's philosophy of 
history. Marx never used them, but Engels did and so 
have most later Marxists. The concepts of dialectical and 
historical materialism are difficult and obscure and may 
be unnecessary for an understanding of Marx's theories. 
See Materialism. 

Marx's writings cover more than 40 years. His inter- 
ests shifted and he often changed his mind. But his phi- 
losophy remained surprisingly consistent—and very 
complex. Apart from the brief Communist Manifesto, he 
never presented his ideas systematically. 

Production and society. The basis of Marxism is the 
conviction that socialism is inevitable. Marx believed 
that the free enterprise system, or capitalism, was 
doomed and that socialism was the only alternative. 

Marx discussed capitalism within a broad historical 
perspective that covered the history of the human race. 
He believed that the individual, not God, is the highest 
being. People have made themselves what they are by 
their own labour. They use their intelligence and cre- 
ative talent to dominate the world by a process called 
production. Through production, people make the 
goods they need to live. The means of production in- 
clude natural resources, factories, machinery, and la- 
bour. 

The process of production, according to Marx, is a 
collective effort, not an individual one. Organized socie- 
ties are the chief creative agents in human history, and 
historical progress requires increasingly developed so- 
cieties for production. Such societies are achieved by 
continual refinement of production methods and of the 
division of labour. By the division of labour, Marx meant 
that each person specializes in one job, resulting in the 
development of two classes of people—the rulers and 
the workers. The ruling class owns the means of pro- 
duction. The working class consists of the nonowners, 
who are exploited (treated unfairly) by the owners. 

The class struggle. Marx believed there was a strain 
in all societies because the social organization never 
kept pace with the development of the means of pro- 
duction. An even greater strain developed from the divi- 
sion of people into two classes. 

According to Marx, all history is a struggle between 
the ruling and working classes, and all societies have 
been torn by this conflict. Past societies tried to keep the 
exploited class under control by using elaborate politi- 
cal organizations, laws, customs, traditions, ideologies, 
religions, and rituals. Marx argued that personality, be- 

liefs, and activities are shaped by these institutions. By 
recognizing these forces, he reasoned, people will be 
able to overcome them through revolutionary action. 

Marx believed that private ownership of the chief 
means of production was the heart of the class system. 
For people to be truly free, he declared, the means of 
production must be publicly owned—by the community 
as a whole. With the resulting general economic and so- 
cial equality, all people would have an opportunity to 
follow their own desires and to use their leisure time 
creatively. Unfair institutions and customs would disap- 
pear. All these events, said Marx, will take place when 
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the proletariat (working class) revolts against the bour- 
geoisie (owners of the means of production). 

Political strategy. It is not clear what strategy Marx 
might have proposed to achieve the revolution he fa- 
voured. An idea of this strategy can come only from his 
speeches, articles, letters, and political activities. As a 
guideline for practical politics, Marxism is vague. Marx's 
followers have quarrelled bitterly among themselves 
over different interpretations and policies. 


Marx today 


Today, Marx is studied as both a revolutionary and an 
economist. His importance as a pioneer in the social sci- 
ences is being recognized increasingly. Marx has often 
been attacked because he rebelled against all estab- 
lished societies, because he was an arrogant writer who 
scorned his critics, and because of his radical views. 

As the founding father of the Communist movement, 
Marx is regarded in most Communist countries as one 
of the greatest thinkers of all time. In those countries, 
many people believe that Marx's writings are the source 
of all important truths in social science as well as philos- 
ophy. They believe that a person cannot be an intelligent 
student of society, history, economics, philosophy, and 
numerous other fields without first studying Marx or his 
principal disciples. 

Scholars in the Western world were slow to recog- 
nize the importance of Marx. For many years, few peo- 
ple bothered to study his writings. But today, in a variety 
of fields, it has become essential to have some knowl- 
edge of Marx. One of these fields is economics. Al- 
though his methods of analysing capitalism are consid- 
ered old-fashioned, many scholars recognize the 
brilliance of this analysis. Many people consider his crit- 
icism of capitalism and his view of what humanity has 
made of the world as timely today as they were 100 
years ago. Even the analysis that Marx made of the busi- 
ness cycle is studied as one of the many explanations of 
inflation and depression. 

In sociology, Marx's work is also regarded with in- 
creasing respect. Without his contributions, sociology 
would not have developed into what it is today. Marx 
wrote on social classes, on the relationship between the 
economy and the state, and on the principles that un- 
derlie a political or economic system. 

Many people still turn to Marx for an explanation of 
current social, economic, and political evils. But most of 
them are unlikely to agree with his view of the ease and 
speed with which the working class will overthrow the 
class system and set up a Communist classless society. 

See also Economic determinism; Engels, Friedrich; 
Lenin, V. I. 

Marx brothers were three American brothers who 
became famous for their zany antics in films. The broth- 
ers were Groucho (Julius, 1890-1977), Chico (Leonard, 
1886-1961), and Harpo (Adolph, later changed to Arthur, 
1888-1964). Groucho became known for his insults, long 
cigar, and bushy moustache and eyebrows. Chico spoke 
in an Italian accent and played the piano. Harpo, who 
never spoke in the films, played the harp. 

The Marx brothers as a team made 13 films, many of 
which ridiculed parts of society. The brothers’ first two 

films, The Cocoanuts (1929) and Animal Crackers (1930), 
were based on Broadway shows in which they had 


starred. Their other films include Monkey Business 
(1931), Horse Feathers (1932), Duck Soup (1933), A Night 
at the Opera (1935), A Day at the Races (1937), and Room 
Service (1938). 

The Marx brothers were born in New York City and 
began their career when they were children. With two 
other brothers, they starred in variety shows and several 
Broadway shows before making films. Zeppo (Herbert) 
played romantic roles in their films until he left the team 
in the mid-1930's. Gummo (Milton) appeared on the 
stage but made no films. 

Marxism. See Marx, Karl. 

Mary was the mother of Jesus. She is also known as the 
Virgin Mary, the Blessed Virgin Mary, or the Blessed 
Virgin. Mary's family lived in Nazareth. According to 
Luke, she gave birth to Jesus in Bethlehem. She had 
gone there with her husband, Joseph, to have their 
names recorded as members of the House of David. 

The sufferings of Jesus brought great sorrow into 
Mary's life. At the Crucifixion, according to John 19, 
Jesus asked His beloved disciple, perhaps John, to take 
care of her, Little is known about her later life. It is be- 
lieved that she died in Jerusalem about A.D. 63. Mary is 
venerated by the Roman Catholic, Anglican, and Eastern 
Orthodox churches as the “Mother of God.” 

The story of Mary has always been a favourite subject 
of artists and musicians. Many great paintings and songs 
have been based on her life. 

Related articles in World Book include: 


Anne, Saint Fatima Joseph 
Annunciation Immaculate Concep- Lourdes 
Assumption tion Madonna and 
Christmas Jesus Christ Child 


Mary was the name of three queens of England. 
Mary I (1516-1558) was queen of England from 1553 

until her death in 1558. She was the daughter of King 

Henry VIII and Catherine of Aragon. Mary became 


The Marx brothers starred in Horse Feathers, a zany et 
comedy. They were Chico, /eft, holding an apple; Groucho 
smoking the cigar; and Harpo, far right. 


queen after King Edward 

vi her brother, died. An at- 
tempt to set her aside in fa- 
vour of Lady Jane Grey, 

"he nine-day queen,” 

failed. The English people 
preferred Mary because 
she belonged to the Tudor 
family of English rulers. 

See Grey, Lady Jane; 

Tudor, House of. 

Mary was a devout 
Roman Catholic and tried 
to take England back to the 
Roman Catholic Church. 
She repealed a law that had made Protestantism the 
state religion. She also revived certain severe laws 
against heresy or disbelief in church doctrine. She be- 
came known as "Bloody Mary” because of the persecu- 
tions she caused. More than 300 people were burned at 
the stake during her reign. Among them were Thomas 
Cranmer, Nicholas Ridley, and Hugh Latimer, all high- 
ranking Protestant clergymen (see Cranmer, Thomas; 
Latimer, Hugh; Ridley, Nicholas). Mary also drove many 
Protestant clergymen into exile. 

Mary married King Philip II of Spain. Their marriage 
was unpopular, because many English people viewed 
Spain as England's greatest enemy. Philip persuaded 
Mary to join Spain in a war against France. But France 
van the war, which officially ended in 1559, after Mary's 
on Mary died childless and she was succeeded on 
ve oa by her Protestant sister, Elizabeth (see Eliza- 

See also Ireland, History of (Under Mary Tudor). 
oon (1662-1694) was the queen of England from 
Wills ae She ruled jointly with her husband, King 
Hapa cr devoted much of her time to religious 
3 ae le projects. Mary was born in London. She 

ae daughter of King James II. 

Bee uy her father was a Roman Catholic, Mary was 
aah Ean In 1677, she married William of Or- 
fi aA estn ruler of the Netherlands. In the Glo- 
ind an ution of 1688, William's forces invaded Eng- 
Mary bec forced James to flee the country. William and 
ry ame the rulers of England in 1689. See William 


National Portrait Gallery, London 


Mary I of England 


ey a Teck (1867-1953) was the queen consort 
British by he George V. Mary endeared herself to the 
at ee homely virtues. In place of the gay court of 
Through ‘a she and her husband lived conservatively. 
tigeithad ae efforts, the monarchy regained the pres- 
After the ployed under Queen Victoria. 
arlborou ae of George V in 1936, Mary retired to 
ng as Edw pause in London. Her eldest son became 
Ond son be ard VIII. After Edward's abdication, her sec- 
er aranddauoty King George VI. Upon George's death 
abeth 1) Bins ter became Queen Elizabeth Il (see Eliz- 
Part in pable these years Queen Mary took an active 
ats were hee affairs. Her plain dress and old-fashioned 
Ste alca cais throughout the British Empire. 
Que eorge (V, VI) of England; Edward (VIl, VIII). 
‘chil d si of Scots (1542-1587), was the only sur- 
še mothe King James V of Scotland. The princess, 
er was Mary of Guise, was only a week old 
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when James V died. But she was immediately pro- 
claimed queen of Scotland. 

Mary was sent to France at the age of 5 to be edu- 
cated. She married the French dauphin (crown prince) at 
the age of 15. He became 
king soon after their mar- 
riage, but died in 1560 (see 
Francis [II] of France). 

Her reign. Mary re- 
turned to Scotland in 1561. 
She found Scotland be- 
coming a Protestant coun- 
try, and she was a Roman 
Catholic. She did not op- 
pose the spread of the 
Protestant faith at first. But 
in 1565, she married her 
cousin, Henry Stuart, who i P 
was known as Lord Darn- Detail of a pen drawing (1560 by an unknown 
ley. This young Catholic seiat ium cant, Caeni: Franaa 
nobleman’s rise to power 
caused the powerful Prot- 
estant lords to revolt. The rebellion was quickly put 
down. But the queen soon discovered that she had mar- 
ried a weak and worthless husband, and she came to 
hate him. 

An Italian musician, David Riccio (1533?-1 566), also 
spelled Rizzio, was Mary's private secretary, and he be- 
came one of her favourites. Scottish tongues began to 
wag about their relationship. A band of men led by two 
Scottish earls burst into Mary's private supper room in 
March 1566. They dragged Riccio from the table and 
stabbed him to death. Darnley, Mary's husband, was one 
of the leaders in the murder, but Mary fled with him to 
Dunbar. 

Mary gave birth to a son three months later. He later 
became King James | of England (see James (0). 

Mary still hated her husband. Before long, she began 
to show marked attention to James Hepburn, Earl of 
Bothwell (see Bothwell, Ear! of). Early in 1567, the house 
in which Darnley was living was blown up by a charge 
of gunpowder, and he was found dead, All Scotland be- 
lieved that Bothwell had planned the crime. However, 
just three months later, Mary married Bothwell. 

Her death. This marriage was Mary's fatal mistake. 
She was forced to abdicate in favour of her son in 1567, 
and she became a prisoner on an island in Loch Leven. 
Mary escaped from the island in 1568, and raised a 
small army. But almost all Scotland was against her. Her 
forces were defeated, and she fled to England. 

Mary was next in line to the English throne after her 
cousin Queen Elizabeth I. For this reason—and because 
Mary was a Roman Catholic—Elizabeth soon suspected 
Mary of being involved in certain plots to overthrow her 
(see Elizabeth I). 

Unsure of how to deal with Mary, Elizabeth kept her 
confined to the house of the Earl of Shrewsbury. Later, 
evidence that Mary had taken part in further plots 
against Elizabeth made Mary's presence seem danger- 
ous. Mary never admitted her guilt, but a court found 
her guilty of treason. She was beheaded on Feb. 8, 1587. 
Mary, Virgin. See Mary. 

Celeste, an American sailing ship, was found 
abandoned in the Atlantic Ocean in 1872. The disappear- 


Mary, Queen of Scots 
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ance of the crew is one of the great sea mysteries. 

The Mary Celeste was built in 1861 in Nova Scotia, 
Canada. On Nov. 5, 1872, it left New York for Genoa, in 
Italy, carrying a cargo of industrial alcohol. A month 
later, the crew of another ship the Dei Gratia, sighted 
the Mary Celeste half way between the Azores and the 
Portuguese coast. A boarding party found nobody on 
board, although the cargo, the provisions, and most of 
the equipment were there. The only things missing were 
the lifeboat and the navigation instruments. The ship 
was taken to Gibraltar where a naval court of investiga- 
tion examined all the available evidence. 

Many theories have been put forward for the disap- 

pearance of the captain, his wife and child, and the crew 
of the Mary Celeste. Some investigators believed that 
they tried to escape in the lifeboat because the ship was 
in danger of sinking, or because the casks of alcohol 
were exploding. Some people suggested that pirates 
had attacked the ship, or that it had collided with a great 
squid. But no satisfactory explanation has ever been 
found and the mystery remains unsolved. 
Mary Magdalene, a follower of Jesus, was called 
Magdalene because she was reputed to be from the vil- 
lage of Magdala. In the Bible, Luke gives her name at the 
head of a list of women of Galilee (Luke 8:2). Mary Mag- 
dalene was known as one out of whom Jesus had cast 
“seven demons.” She followed Jesus for the rest of His 
life, and may have stood at the cross when He was cruci- 
fied (John 19:25). She was remembered as the first per- 
son to see Him after He arose from the tomb (John 20). 

See also Jesus Christ (The Resurrection). 

Mary of Teck. See Mary (Mary of Teck). 

Mary Rose was a ship in the navy of King Henry VIII of 
England that sank near Portsmouth in 1545. In a live tele- 
vision broadcast on Oct. 11, 1982, millions of viewers 
watched divers and other personnel raise the hull from 
the sea, Raising the ship's hull posed huge engineering 
problems and its accomplishment ranks as one of the 
great achievements of British archaeology. 

During the long operation of recovery of the wreck, 
thousands of objects were brought up from the ship, in- 
cluding compasses, parts of the rigging, many of her 
guns, and longbows and arrows. Personal items recov- 
ered included boots and shoes, dice and board games, 


musical instruments, and the remains of various types of 
food. The hull and its contents were taken to Portsmouth 
and displayed in a special museum. 

Maryborough (pop. 22,982) is a city in southeastern 
Queensland, Australia. The city is the administrative cen- 
tre of the Wide Bay and Burnett districts. It stands on the 
Mary River, about 250 kilometres north of Brisbane, The 
surrounding area produces beef cattle and sugar and is 
also known for its forest plantations. The city's chief in- 
dustries include sugar milling, heavy and light engineer. 
ing, and meat processing factories. There are also two 
large timber mills in Maryborough. 

The Maryborough area was first settled in 1843, The 
city's rich history is reflected in its magnificent old build- 
ings. These buildings include some of the most impres- 
sive old homes in provincial Queensland. 
Maryknoll. See Missionary (organization). 
Maryland (pop. 4,798,622) is an important industrial 
and shipping state of the United States. It lies in the 
northeastern corner of the U.S. Southern states and cov- 
ers 27,092 square kilometres. Baltimore, the state's larg- 
est city, is an international port. Annapolis, the state's 
capital, is the home of the U.S. Naval Academy. 

Maryland is nicknamed the O/d Line State, after its 
“troops of the line” who fought during the American 
Revolution (1775-1783). Washington, D.C., the U.S. capi- 
tal, was established largely on land Maryland gave the 
U.S. federal government in 1791. 

Land. The Chesapeake Bay divides most of Maryland 
into two sections, the Eastern and Western shores. The 
Atlantic Coastal Plain covers all of the Eastern Shore and 
part of the Western Shore. Hills and valleys of the Pied- 
mont region stretch west from the plain to meet central 
Maryland's Blue Ridge. 

A narrow strip of the Appalachian Ridge and Valley 
region lies west of the Blue Ridge. Orchards and farms 
lie in the region's Hagerstown Valley. The Appalachian 
Plateau occupies Maryland's western edge. 

Economy. Baltimore is among the leading centres of 
finance, manufacturing, and trade in eastern United 
States, The Baltimore area manufactures radar and other 
electronic equipment. Baltimore is a busy port. 

Several government agencies have their headquarters | 
in the areas of Maryland that adjoin Washington, D.C 


Mary Rose was part of the 
fleet of King Henry VIII. Ue, 
ship, which sank in 1545, Wa 
raised by British archaeo Š in 
gists in 1982. It is displaye 

a museum where restoratio 
and preservation work is 
being done. 
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Masada was a historic Jewish fortress that stood ona 
huge rock in Judea (now southern Israel). The rock is 
also called Masada, the Hebrew word for mountain for- 
tress. In A.D. 73, 960 Jewish patriots killed themselves at 
Masada rather than surrender to Roman troops. For 
many Israelis, this devotion to liberty is a national sym- 
bol called the “spirit of Masada.” 

The rock is about 30 kilometres southeast of Hebron. 
For location, see Dead Sea (map). Masada has cliffs that 
rise 427 metres. The top of the rock is flat and measures 
about 550 metres long and 195 metres wide. 

The Jewish leader Jonathan established the fortress 
during the Hasmonean Revolt (167-142 B.C). During that 
period, the Jews successfully fought for their independ- 


Maryland lies on either side of Chesapeake Bay on the eastern 
coast of the United States. 


Many of the companies in Maryland provide services to 
the federal government. 

Chickens are the leading farm product in Maryland. 
The state's fisheries specialize in clams and oysters. 

History. Algonquian and Susquehannock Indians 
lived in Maryland before Europeans went to the region. 
William Claiborne of Virginia founded the first colonial 
settlement in 1631, on Kent Island, In 1632, King Charles 
lofEngland chartered the region to Cecilius Calvert, the 
second Lord Baltimore. Maryland was named after the 
king's wife, Queen Henrietta Maria. 

Maryland became the seventh state of the United 
States on April 28, 1788. During the War of 1812, the Bat- 
tle of Baltimore inspired Francis Scott Key to write “The 
Star-Spangled Banner,” which became the U.S. national 
anthem. Maryland remained in the Union during the 
American Civil War (1861-1865). During the Battle of An- 
tletam, fought near Sharpsburg in 1862, both North and 
South suffered heavy casualties. 

{n 1952, Maryland opened the Chesapeake Bay Bridge 
(how the William P. Lane, Jr, Memorial Bridge). Harbor- 
Place, a modern commercial complex, opened in Balti- 
More's Inner Harbor in 1980. 
ta cio (1401-1428), an Italian painter, was one of the 
A ee masters of the Italian Renaissance. He brought 
anes to painting through the use of strong 
5 elling and lifelike poses. His The Holy Trinity (1427) 
Rea Monumental painting to use the newly in- 
“ae levice of perspective. The effects of light and at- 
tine, ve also gave a new realism to his work. Masac- 
ludi was admired by many famous Italian painters, 

ing Michelangelo and Raphael. 
a was born in San Giovanni di Valdarno, Italy, 
“he was rence. His real name was Tommaso Cassai, but 
Bosca cmamed Masaccio—which means simple Tom 
florence and Mis bsentmindedaess He studied art # 
i ms p 
etime he ae m recognition as a master painter by 
ie Most important work is a series of fres- 
ence, On e church of Santa Maria del Carmine in Flor- 
A yi i of the paintings in this series, The Tribute 
= Out 1427) shows his advanced use of form 
a4 Pective. It is reproduced in the Painting article. 


also Painting (Th i i j 
i e ; Renaissance A painting by Masaccio s! 
{The ne arts), ig Renaissance); Re: a oo IROP 


Coes 


‘nity with the Virgin and Saint John (1425), a fresco 
Tiaacherch i eta Maria Novela, Florence, Italy 


hows his ability to create solid- 
pective and light and shade. 
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Masada was a Jewish fortress in what is now southern Israel. In 
A.D. 73, more than 900 Jewish patriots committed suicide there 
rather than surrender to Roman troops. 


ence from the Syrians. In 63 B.C., the Romans gained 
control of Judea. Herod the Great, who was appointed 
king of Judea by the Romans in 40 B.C, reinforced the 
fortress and also built two palaces on the rock. 

Jewish patriots called Zealots captured Masada in 
A.D. 66, when the Roman governor Gessius Florus ruled 
Judea. In A.D. 73, just before the Romans recaptured the 
fortress, Eleazer Ben Jair, the leader of the Zealots, per- 
suaded the Jews to burn the camp and commit suicide. 
Only two women and five children survived. Byzantine 
monks settled briefly on Masada in the 400's and 500's, 

From 1963 to 1965, an archaeological expedition 
headed by Yigael Yadin of Israel discovered various 
ruins of ancient Masada, including Herod's palaces. The 
expedition also found armour, Biblical and other scrolls, 
coins, ritual baths, and a synagogue. 

See also Jews (Roman rule), 

Masai. See Kenya (Way of life; picture). 
Masaryk was the family name of two Czech statesmen, 
father and son. 

Tomáš Garrigue Masaryk (1850-1937), was a scholar 
and a statesman who, with Eduard Beneš, founded 
Czechoslovakia in 1918 (see Beneš, Eduard). Masaryk 
was president from 1918 
to 1935, 

He began his career 
in 1891 in the Austro- 
Hungarian parliament, 
where he fought for the 
rights of Slavic minority 

groups. When World War | 
(1914-1918) broke out, Ma- 
saryk fled to Switzerland 
and then to England. In his 
absence, the Austro- 
Hungarian government in 
1916 sentenced Masaryk to 
death for high treason. 


Masaryk went to the United States in 1917 to seek 
support for his dream of an independent Czechoslova. 
kia. He met with President Woodrow Wilson, and with 
Czechs, Slovaks, and Ruthenes who lived in the United 
States. Masaryk gained his objective when the Allied ar 
mies defeated Austria-Hungary in 1918. The Republic of 
Czechoslovakia was created from a part of Austria- 
Hungary. 

Masaryk's 17-year term as president of the Czechoslo. 
vak republic was generally a time of peace and prosper- 
ity. But the Slovaks gradually became restless, because 
they thought he had not fulfilled a promise to grant 
them the right of self-government. Also, the German mi: 
nority group turned increasingly to Nazi Germany for 
sympathy and help. Masaryk resigned in 1935 because 
of poor health. Beneš succeeded him. 


Masaryk was born on an estate in Moravia, where his | 


father served as a coachman to the Austrian emperor, 
Francis Joseph. He was educated at the universities of 
Vienna and Leipzig. He taught philosophy and sociology 
at Charles University in Prague. 

Jan Garrigue Masaryk (1886-1948), the son of Tomáš, 
entered the Czechoslovak foreign service in 1919, and 
served as minister to London from 1925 to 1938. In 1940, 
Masaryk became foreign minister of the Czechoslovak 
government-in-exile. When the government returned to 
Czechoslovakia after World War II (1939-1945), Masaryk 
kept the post of foreign minister. He fought a losing bat 
tle from 1945 to 1948 against the increasing level of 
Communist domination of Czechoslovakia. 

Masaryk died mysteriously in 1948. His body was 
found in a courtyard, three storeys under his apartment 
window in Prague. It has never been determined 
whether he was murdered or killed himself in protest 
against the Communist seizure of the government in 
February 1948. He was born in Prague. 

See also Czechoslovakia (The formation of Czecho- 
slovakia). 

Masbate. See Philippines. 

Mascagni, Pietro (1863-1945), was an Italian opera 
composer. He studied music in Livorno, his birthpa a 
In 1888, Mascagni entered a one-act opera in a compel 
tion and won first prize. The opera, Cavalleria Rusticant 
was a drama of raw passion in a Sicilian village. It w 
presented in Rome in 1890 and made Mascagni worl 
famous as the leader of a realistic, boisterous one 
style called verismo (see Opera [Cavalleria Rusticana ) 
Mascagni never came close to repeating his first suc- 
cess. He composed 15 operas, but the only other one 
still performed is LAmico Fritz (1891). -credited 

Mascagni died a disappointed and almost discre i 
composer. He seemed to lack creative imagination $ 
composing Cavalleria. The opera remains popular A 
cause of its emotional melodies and the theatrical for 
of its /ibretto (words). 

Masefield, John (1878-1967), was an English poy 
novelist, critic, and playwright. He was appointed P3 ; 
laureate of England in 1930 (see Poet laureate). His 
year term as poet laureate is among the longest an 
most distinguished in English literature. fa 

Masefield was born at Ledbury in what is ney oe 
county of Hereford and Worcester. He was appren 
as a seaman when he was 13 and spent four year’ 


a S : h his 
His experiences as a sailor strongly influenced bot 


5 at se2 


and his fiction. 

Masefield is most cele- 
brated as a sea poet and as 
one who sings of “the dust 
and scum of the earth” and 
of’the maimed, of the halt 
and the blind in the rain 
and the cold.” Many of his 
works tell tales of love and 
tragedy among the people 
of Shropshire and among 
vagabonds and men of the 


John Masefield 


Masefield wrote more 
than 100 books. He first won recognition for his collec- 
tion of poetry Sa/t-Water Ballads (1902). His best-known 
works are the long narrative poems The Everlasting 
Mercy (1911), The Widow in the Bye Street (1912), 
Dauber (1913), and Reynard the Fox (1919). His individual 
poems include “A Consecration,’ “On Growing Old/ and 
"Sea Fever,” His popular novels include the adventure 
tales Sard Harker (1924) and The Bird of Dawning (1933). 
Masefield also wrote an autobiography, So Long to 
Learn (1952). 
Masekela, Hugh (1939- _), an internationally ac- 
claimed South African trumpeter, won fame in Johan- 
nesburg as a member of the Jazz Epistles in 1960. Blend- 
ing the music of South Africa's townships and their 
churches with American big band sounds, the Jazz Epis- 
tles became the first black band to make a long-playing 
record album in South Africa. In the 1960's and 1970s, 
Masekela lived in political exile in England, the United 
States, Zimbabwe, and Botswana. His many recordings 
include his composition Stimela and the album Home is 
Kere the Music Is (1972). In 1987, he wrote the score 
ne hit musical Sarafina. Masekela was born in Wit- 
ank, in what is now the Eastern Transvaal. He was mar- 
tied to Miriam Makeba, a singer. 
ees a device that generates or amplifies micro- 
ch s. The word maser stands for Microwave Amplifi- 
a by Stimulated Emission of Radiation. 
a essential part of a maser is a substance that has 
ae er into an excited (higher energy) state. In this 
ae atoms of the substance are able to radiate en- 
gered) i particular frequency when stimulated (trig- 
pyre y a microwave of the same frequency. The en- 
Hie leased by the atoms is added to the stimulating 
ve, amplifying it. 
fa gas menos maser, heat is used to excite ammo- 
tas ‘a first ammonia maser was built in the United 
Weak a Masers are used for the amplification of 
munications. ve signals from distant stars and for com 
See also Laser. 
Pu (pop. 109,382) is the capital of Lesotho. It lies 
n pital of Le: 
ey rtwest border. For location, see Lesotho 
resi ‘i Way links Maseru with cities in South Africa, 
ment for Fes Lesotho. The city is the seat of govern- 
aining A country, and has a hospital and technical 
n ool where manual and local arts are taught. 
cans aed who live in Maseru are black Afri- 
cha pet. Maseru’s other people include Euro- 
fs ack refugees from South Africa. 
«See Whisky; Brewing. 
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Mask is a covering that disguises or protects the face. 
Most masks worn as a disguise have the features of a 
human being or an animal. In many countries, such 
masks are generally worn for fun at fancy dress parties, 
carnivals, and other special occasions. Various kinds of 
protective masks serve different purposes. For example, 
a welder wears a mask with a filter that protects his eyes 
from the intense light produced during welding. 

Throughout history, people in almost every society 
have used masks as a disguise. By hiding the features of 
the face, masks prevent other people from making judg- 
ments about the wearer's personality and character. 
Most of these masks not only hide the identity of the 
wearer but supposedly also give him or her magic pow- 
ers. Such masks represent gods or spirits. The custom of 
wearing masks probably began with animal heads worn 
by people. Such masks may have been used in hunting. 
They probably served as disguises and as magic sym- 
bols to make the hunt successful. Masks may have de- 
veloped from the practice of marking the face with col- 
ourful designs that had supposedly magic powers. 

Some masks are made of paper or are carved from 
wood or stone. Others are made of cloth, grass, hide, 
leather, metal, or shell. Some masks have realistic 
human or animal features, but others give the wearer a 
grotesque appearance. Many masks represent the art 
forms of a society. 

This article discusses masks worn for other purposes 
than to protect the face. Such masks may be divided into 
four groups according to their major use: (1) ceremonial 
masks, (2) theatrical masks, (3) burial masks and death 
masks, and (4) festival masks. These categories overlap, 
however. Many burial masks, for example, serve cere- 
monial purposes. 

Ceremonial masks developed from the belief of 
many primitive societies that gods controlled the forces 
of nature. Dancers at various ceremonies wore masks 
that represented these gods, A mask made its wearer 
unrecognizable, and so he seemed to almost lose his 
identity and become the spirit itself. When these cere- 
monial dancers wore such masks, the people believed 
that the gods were actually present. If people wore a 


rtant in many societies. The Egyptian 
urial mask was made from a cast of 
ken after he died. The Aleuts—a people native to 

he faces of their dead with a wooden mask. 


Burial masks are impo! 
king Tutankhamen’s golden bı 


his face tal 
Alaska—cover tl 
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Colourful masks are worn in many countries during carnival, a period of Some masks have skirts that cover much of the 
merrymaking just before Lent. Carnival celebrations include such festivities wearer's body. The mask on the left was made by the 
as masked balls, parades, and dancing in the streets. The drummers shown Cubeo Indians of Colombia; the one on the right, by 


above are marching in a carnival procession in Basel, Switzerland. 


Many masks have grotesque features. A demon mask from 
Sri Lanka, /eff, has fangs and bulging eyes. A Chinese theatrical 
mask, right, represents an official of hell in a religious play. 


mask that represented a certain spirit, the powers of that 
spirit supposedly remained for many generations. After 
the wearer of the mask died, another man took his place 
in wearing it. 

Many Indian tribes of North America used masks in 
their ceremonies. Male members of the False Face Soci- 
ety of the Iroquois Indians wore wooden masks at cere- 
monies held to heal the sick. The False Face performers 
visited villages and were often escorted by male clowns 


the Senesi people of Papua New Guinea. 


called Shuck Faces, who wore masks made of braided 
maize husks. Adults welcomed the masked visitors, but 
most of the children became terrified. 

The Indians of the northwest Pacific Coast used masks 
with a movable mouth and eyelids. They wore these 
masks in ceremonies honouring certain animals. Many 
of these masks actually consisted of two or three masks 
The outer mask of a double mask—or the two outer 
masks of a triple mask—represented a bird or some 
other animal. The outer mask could be folded back, re 
vealing a mask of a human face. Such masks are relat 
to the belief that some human beings had the power t0 
change into animals and back again. This belief was 
common among many societies. 1 

Some peoples in New Guinea, West Africa, the Ama: 
zon region of South America, and the southwestem k, 
United States still use masks in spiritual ceremonies i 
example, the Hopi Indians of Arizona have special cel 
monies in which male dancers wear masks that eer, 
sent their ancestors or certain gods. The people belle : 
the ceremonies bring visits from these beings, who g 
pear in the form of spirits called Kachinas. Kachinas p 
duce rain, make maize grow, and sometimes whip inh 
young boys and girls who are about to be formal) Oa 
ated into adulthood. The masks are also called pee 

Some primitive peoples wore grotesque masks na 
they went to war. They believed that the appearanc 
these masks, which represented their gods, wou 
frighten the enemy. 

Theatrical masks. The ancient Greeks use 
their classical drama, which developed from re! ii 
ceremonies of earlier times. Masked singers an ae 
ers represented gods and mythological heroes. m 
masks also expressed anger, joy, love, and other e! 


d masks in 
Jigious 


tions, These masks were needed to let the audience fol- 
lowthe action of the play. The theatres were so large 
that many people could not see the facial expressions of 
the actors. Also, simple amplifiers built into the masks 
helped carry an actor's voice over a great distance. 

Since ancient times, Chinese drama has used masks 
tohelp portray types of characters. The colour of the 
mask plays an important part in the drama. For example, 
red represents a loyal person, and white represents a 
cruel one. A type of dramatic entertainment called a 
masque developed from the use of masks as disguises 
in musical pageants during the Renaissance (see 
Masque). A type of Japanese play called no uses many 
masks, each representing a different emotion. 

Burial masks and death masks have had an impor- 
tant role in many societies. The ancient Egyptians put a 
personalized mask over the face of every mummy, or 
they made the mask part of the mummy case. The mask 
supposedly identified the dead person so that the wan- 
dering soul could always find its body. 

Some peoples still use masks in ceremonies relating 
to death, In an annual mourning ceremony held on New 
ireland, an island near Australia, dancers wear masks 
that represent certain dead people. The spirits of the 
dead supposedly return during the ceremony. 

The Aleuts, who live on the Aleutian Islands of Alaska, 
puta mask on people after they die. They believe the 
mask protects the dead from the dangerous glances of 
spirits, Some Indian tribes of the Andes Mountains of 
South America also follow this custom. 

In Western countries, death masks are sometimes 
He i. preserve the features of the dead. A plaster cast 
ras of the face, and plaster likenesses are made 
ny is mould, Famous death masks include those of 

ipa van Beethoven and Napoleon Bonaparte. 

iy mya masks developed from masks used in reli- 
al pase monies, Some North American Indian tribes 
Sian masks in harvest festivals. Processions and 
misled in China, India, and other countries include 

aM people. In the United States, people wear masks 

: ardi Gras and other festivals. 

a of masks, see Africa; Drama (Greek 
lands); Indian, American; Sculpture (African; Pacific Is- 
fh s); Tutankhamen. 

oe in See Building trade. 

pity emon See Masonry. 
and dramati E. W. (1865-1948), was an English novelist 
athere TENA of his best-known works is The Four 
ing Atthe vii He also wrote detective stories, includ- 
(1924), and M la nee (1910), The House of the Arrow 
tis ioe in ther Tiger (1927). His plays include The 
1922) Alfred a Defence (1911) and Running Water 
Wich, south L ward Woodley Mason was born at Dul- 
school and ondon. He was educated at Dulwich 
on nd Trinity College, Oxford. 
arias See Mason and Dixon's Line. 
line that divid Dixon’s Line is usually thought of as the 
tates, Mae North and the South in the United 
Vania from M; y it is the boundary that separates Pennsyl- 
boundary be rend and part of West Virginia, and the 
merican Civil fe Maryland and Delaware. Before the 
ennsylvani ar (1861 -1865), the southern boundary 
een the sles was considered the dividing line be- 
e and nonslave states. 
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Location of Mason and Dixon's Line 


In the 1700s, a boundary quarrel arose between 
Pennsylvania and Maryland. The two agreed to settle the 
dispute by having the land surveyed. In 1763, they called 
in two English astronomers, Charles Mason and Jere- 
miah Dixon. They completed their survey in 1767. The 
line was named after them. 

The surveyors set up milestones to mark the bound- 
ary. Through the years souvenir hunters removed many 
stones and used them as doorsteps and curbstones. Au- 
thorities finally recovered many of them, however, and 
replaced nearly all of the stolen markers. Occasionally a 
dispute arose as to the exact location of the line, But sur- 
veys made in 1849 and in 1900 showed that there was no 
important error in the line Mason and Dixon decided 
upon. Another survey in the 1960s resulted in a slight 
shift of the line, which is now at 39° 43’ 19.521 " north lati- 
tude. 

Masonry, also called Freemasonry, is the name of one 
of the largest and oldest fraternal organizations in the 
world. Its full title is Free and Accepted Masons. It aims 
to promote brotherhood and to foster morality among 
its members. The Masons donate money each year to 
hospitals; homes for widows, orphans, and the aged; re- 
lief for people in distress; and scholarships for students. 

Masons try to promote “morality in which all men 
agree, that is, to be good men and true.” Throughout its 
history, Masonry has brought together men of varied re- 
ligious beliefs and political opinions. It does not spon- 
sor any particular denomination of faith. Men of any reli- 
gion that professes belief in one God may join. But 
some faiths forbid their members to become Masons. 

Masons call God the "Great Architect of the Universe.” 
They base most of their symbols and rituals on the tools 
and practices of the building professions. At times, 
some Masons dress in elaborate, colourful costumes, 
and take part in dramatic rituals, many of which are se- 
cret to all except members. 

Men who wish to become Masons must apply for 
membership. They are not invited to join. Most of these 
individuals apply through a friend who is already a 
member. After a man has been accepted by the Masons, 
he joins a Blue Lodge, the basic organization of Ma- 
sonry. Members of Blue Lodges may hold three de- 
grees. Each degree in Masonry teaches moral lessons. 
To earn the degree, a Mason must learn the lessons and 
participate in a ceremony that illustrates them. After a 
Mason acquires the third degree in a Blue Lodge, he 
may receive further degrees in either or both of the two 
branches of advanced Masonry, the Scottish Rite and 
the York Rite. He may be invited to join these rites. 

Many of the ideas and rituals of Masonry stem from 
the period of cathedral building from the 900s to the 
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1600's. At that time, masons (stoneworkers) formed asso- 
ciations called guilds in various European cities and 
towns. Freemasons were stoneworkers who travelled 
from community to community. They had organizations, 
sometimes referred to as /odges. With the decline of ca- 
thedral building in the 1600's, many of the masons‘ or- 
ganizations became social societies. They began accept- 
ing members who had never been stoneworkers, and 
called these men speculative masons. 

In 1717, four fraternal lodges, which may have been 
originally founded as masons’ organizations, united 
under the Grand Lodge of England. The Masons of 
today consider the formation of the Grand Lodge of 
England to be the beginning of their organized society. 
The order spread quickly to other lands, and included 
such famous people as Benjamin Franklin, Frederick the 
Great of Prussia, Wolfgang Amadeus Mozart, George 
Washington, and Voltaire. 

British colonists took the organization to North Amer- 
ica, Some historians believe that it may have been Ma- 
sons who staged the Boston Tea Party in 1773 (see Bos- 
ton Tea Party). After 1832, the American Masons 
abandoned their political activities, and the organization 
assumed the social and fraternal character it has today. 

The Masons became one of the world’s largest frater- 
nal organizations in the 1900s, Today, there are about 5 
million Masons in the world. 

See also Knights Templars. 

Masqat. See Muscat. 

Masque was an elaborate form of entertainment pre- 
sented at European courts. The masque reached its 
height in England during the early 1600s. English 
masques combined dancing, drama, music, and poetry 
with lavish sets and costumes, often to convey a moral 
message. Masques were presented as part of banquets 
to honour visiting royalty or to celebrate such events as 
a coronation, holiday, or wedding. 

The English architect Inigo Jones was the most gifted 
designer of English masques. Beginning in 1605, he col- 
laborated in the production of masques with the English 
poet and playwright Ben Jonson. Many of their works 
opened with an antimasque. This was an allegory (sym- 
bolic story) in song, dance, and Poetry involving gro- 
tesque and comic characters. The masque followed, 
Portraying in allegory the triumph of the forces of good 
and virtue—roles often acted and danced by the royal 
hosts and their courtiers. At the close, actors danced 
with partners from the audience. 

See also Drama (picture: Masques). 

Masquerade is the name of a party or dance at which 
fancy masks and costumes are worn. The word as a verb 
also means fo disguise or falsely pretend. 

Mass is often defined as the amount of matter in an ob- 
ject. However, scientists usually define mass as a meas- 
ure of inertia, which is a property of all matter. Inertia is 
the tendency of a motionless object to remain motion- 
less and of a moving object to continue moving at a con- 
stant speed and in the same direction. Only the applica- 
tion of a force will make a motionless object move, or 
alter the speed or direction of a moving object. See In- 
ertia. 

The greater an object's mass, the more difficult it is to 

change its velocity. For example, a locomotive has a 
greater mass than a car. For this reason, it takes more 


force to stop a locomotive than to stop a car if both are 
moving at the same speed. 

Force, mass, and acceleration are related by Newton's 
second law of motion (see Motion [Newton's laws of 
motion)). This law defines a force according to the equa: 
tion F = ma, where F is force, m is mass, and ais accel- 
eration. 

The unit of mass depends on the system of mechani 
cal units used. Scientists prefer the Metre-Kilogram- 
Second (MKS) absolute system in which the unit of mass 
is the kilogram (1,000 grams). Some engineers use the 
Foot-Pound-Second (FPS) gravitational system in which 
the unit of mass is the slug. A slug equals 14.594 kilo- 
grams. 

Mass and weight are not the same thing. Weightis 
the force on an object due to the gravitational pull ofa 
planet or other heavenly body. An object within a plan- 
et's pull of gravity weighs less the farther it is from the 
planet's surface. However, the object's mass remains 
constant, no matter where it is. 

Conservation of mass. The law of the conservation 
of mass states that mass cannot be created or destroyed. 
This law has also been called the law of conservation of 
matter because scientists once thought that an object 
lost mass only by giving up some of its matter. However, 
we now know that an object also loses mass when it 
loses energy and gains mass when it gains energy. 

In chemical reactions, the mass changes are very 
small. For example, when coal burns, it produces heat 
energy along with carbon dioxide, water vapour, and 
ash. This reaction results in a loss of only 0.0003 gram 
for every million grams of coal burned. But nuclear reat 
tions, such as those that occur in a nuclear reactor, rè 
sult in a huge release of energy accompanied by a sig 
nificant loss of mass. A million grams of uranium 
undergoing nuclear fission loses about 750 grams. 

Most of the energy lost by burning coal or fissioning 
uranium is reabsorbed by other atoms and becomes 
mass again, according to Albert Einstein's famous equè 
tion F=mc*. In this formula, £ represents energy, M rep 
resents mass, and c is the speed of light. 

See also E=mc?. 

Related articles in World Book include: 


Density Gravitation Matter 
Energy Lavoisier, Weight 
Force Antoine L. 


Mass is the name used by several Christian churches 
for the celebration of the sacrament of the Eukat 
Lord's Supper. In this important ritual, the worshipp! n 
community gathers to give thanks and praise to Go! 
to participate in the ongoing mystery of the death B 
Resurrection of Jesus Christ. This celebration is cal H 
the Mass by Roman Catholics, and by some epiek 
and Lutheran churches. The Eastern Orthodox servic f 
known as the Divine Liturgy is similar to the Mass. 
Christians celebrate it in similar rituals. asai 
The Mass has two major parts. The first part is à a 
ice that includes readings taken from Scripture an F 
sermon. The second part is a Eucharistic rite of na 
focusing on a remembrance of the Last Supper oe 
basis of the sacrament of Holy Communion (see dul 
munion). Worshippers sing hymns and say praye™ 
ing the Mass. 


d 
The Eucharist was instituted by Jesus, who share 


bread and wine with His disciples at the Last Supper. 
Most Christians believe that Jesus intended His words 
andactions during the Last Supper to be continued ina 
sacramental ritual. They base their belief upon accounts 
inthe Bible of the Last Supper in the Gospels and 1 Co- 
tinthians in the New Testament. The word Mass comes 
from the Latin word mittere, meaning “to send.” People 
who had gathered to celebrate the Lord's Supper or the 
"breaking of the bread” were then sent forth to practise 
what they had celebrated. 

See also Liturgy; Religion (picture: Mass); Roman 
Catholic Church (The Eucharist, or Mass). 

Mass media. See Advertising (Social effects); Com- 
munication. 

Mass number. See Atom (The mass number). 

Mass production is the production of machinery and 
otherarticles in standard sizes in large numbers. Mass 
production makes it possible to manufacture products 
faster, and often at less cost. In addition, it means that a 
replacement can be obtained quickly for any part ofa 
machine or other product that breaks down. 

Mass production began in 1800, when the United 
States was building up its army. Until that time, gun- 
smiths made one gun at a time. Thus, each gun was a lit- 
tle different. 

In 1798, the government hired the inventor Eli Whit- 
ney to make 10,000 muskets in two years. By 1800, Whit- 
neyhad delivered only 500. He was called to Washing- 
tonto explain the delay. In front of a board of experts, 
Whitney placed 10 musket barrels, 10 stocks, 10 trig- 
gers, and so on, in separate piles. Then he assembled 10 
oo from the pieces, showing that anyone could do 

is ifthe parts were identical. In this way, Whitney dem- 
pe the basis of mass production—the inter- 
shangeability of parts. Whitney had spent about two 
iat developing machine tools that produced identical 
E PA five engineering societies established what is 
Rtas poen National Standards Institute, Inc. The 
Retails A oe sets up standards of quality and 
in most i ‘tor a for mass-produced parts 
mee ey 1300s, Henry Ford originated the moving 
tie fad, Ae for manufactu ring cars. After the car parts 
This belt r e car frame is attached to a conveyor belt. 

a ioe of a chain that moves along the floor 
Beech i orkers are stationed along the chain in 
ui a, Ha As the car moves slowly along the line, 
ein loesa special task. The task must be done 
le work of es of time, and with exactness, because 
tohaltthe m e entire line is stopped if it is necessary 
Wlon-of anne” chain. Mass production led to the 
skilled in a si T system, in which each worker is 
Veyor belt, ngle operation. See Assembly line; Con- 


Si 
tom caro Aeroplane (Building an aeroplane); Automa- 
olution (dia United States car industry); Industrial Rev- 
A KA Machine tool; Whitney, Eli. 
isamethod poacapy; also called mass spectrometry, 
according apa rating ionized atoms or molecules 
VolVes the use eir mass (m) and electric charge (z). It in- 
eter. Mass 5 of an instrument called a mass spectrom- 
identifyin, Heer provides an effective means of 
rng elements, isotopes, and molecules. It can 
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Detector 


Ina single-sector mass spectrometer, electrons bombard a 
gas sample to form ions. A magnetic field deflects the lighter 
ions more than the heavier ones. By varying the field's intensity, 
each of the deflected ions is exposed in rapid succession to a 
detector that measures the ion's mass and charge. 


also be used to determine the chemical composition 
and structure of more complex substances. 

Ina basic mass spectrometer, a sample of a substance 
is placed in a vacuum. Electrons bombard the sample, 
forming ions. A stream of the ions is forced out of the 
vacuum and flows through an electric field. There, the 
ions become separated according to the strength of 
their charges. Each group of ions then passes through a 
magnetic field. This field deflects lighter ions more than 
heavier ions, producing a mass spectrum. 

The mass spectrum has peaks that correspond to the 
m/z values of each type of ion in the sample. An m/z 
value is the ratio of the mass of an ion to the ion's 
charge. The mass spectrum is scanned by varying the in- 
tensity of the magnetic field. Each m/z value is recorded 
by an electrical detector. 

Most mass spectrometers are combined with a com- 
puter, which stores, manipulates, and interprets the 
data. A mass spectrometer also can be combined with 
such separating devices as gas chromatographs and liq- 
uid chromatograph to analyse mixtures made up of 
hundreds of components (see Chromatography). 

Mass spectroscopy has many important uses in sci- 
ence and industry. Common uses include distinguishing 
one isotope from another, measuring atomic and molec- 
ular masses, and detecting impurities in silicon, which is 
used in transistors and other electronic devices. Govern- 
ment regulatory agencies sometimes use mass spec- 
troscopy to detect—and measure the amounts of—pollu- 
tants in water, soil, and other substances. 
Massachusetts is a state in northeastern United 
States. Boston, the state’s capital and largest city, isa 
major U.S. seaport, air terminal, and financial centre. 


Universities and other institutions in and around Boston 


make Massachusetts a great cultural, educational, medi- 


cal, and research centre. 
Massachusetts has a central place in American his- 
tory. The first newspaper, printing press, library, and 
college in the American British colonies were estab- 
lished in Massachusetts. Many events leading up to the 
American Revolution took place there. The American 
Revolution began on April 19, 1775 on Massachusetts 
soil, and the state features many historic landmarks. It 
ended in 1783. The state of Massachusetts is officially 


called a commonwealth. 
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The Coastal Lowlands covers the eastern third of 
Massachusetts, including the state's offshore islands. 
The region has many rounded hills, swamps, small lakes 
and ponds, and short, shallow rivers. Several excellent 
harbours lie along the coast. The Elizabeth Islands, Mar- 
tha's Vineyard, and Nantucket Island are the state's larg- 
est islands. The Eastern New England Upland stretches 
west from the Coastal Lowlands for 65 to 100 kilometres. 
Many streams cut through the upland, which rises to a 
height of about 300 metres. The region then slopes 
downward toward the Connecticut Valley Lowland. The 
Western New England Upland, also called the Berkshire 
Hills in Massachusetts, extends westward from the Con- 
necticut Valley Lowland for 30 to 50 kilometres. 

The Berkshire Valley lies west of the Berkshire Hills. 
The valley is less than 16 kilometres wide and has green 
meadows that are good for dairy farming. A narrow strip 
of the Taconic Mountains skirts the extreme western 
edge of Massachusetts. 

Service industries employ about three-quarters of the 
workers in Massachusetts. Major activities within the 
service industries include education, finance, health 
care, legal assistance, and trade. Harvard University and 
the Massachusetts Institute of Technology are in Cam- 
bridge. Many companies have established operations in 
Massachusetts to take advantage of the highly skilled 
workforce produced by the state's fine universities. 

Boston is one of the chief financial centres of the 
northeastern United States. A stock exchange and sev- 
eral large banking companies are in the city. Boston is 
also an important centre of health care. The Massachu- 
setts General Hospital in Boston is one of the world’s 
leading medical-research establishments. 

The Port of Boston handles much wholesale trade. 
The wholesale trade of cars, groceries, and petroleum is 
especially important. Shops, restaurants, and other retail 
businesses receive much income from tourists. Tourism 
thrives in Boston, on Cape Cod and its neighbouring is- 
lands, and in the Berkshires. 

The production of computers and electronic equip- 
ment is the chief manufacturing activity in Massachu- 
setts. Northeastern Massachusetts is one of the leading 
centres of the United States’ computer and electronics 
industries. Many computer factories lie along Route 128, 
a main road that runs around Boston. Major types of 
electronic goods made in the state are telephone equip- 


Facts in brief about Massachusetts 


Population: 6,029,051. 

Area: 21,456 km?. 

Climate: Average January temperature——4° C. Average July 
temperature—22’ C. 

Elevation: Highest—Mount Greylock 1,064 m. Lowest—sea level 
along the Atlantic Ocean. 

Largest cities: Boston, Worcester, Springfield, New Bedford, 
Cambridge, Brockton. 

Chief products: Agricu/ture—greenhouse and nursery prod- 
ucts, milk, cranberries. Fishing industry—scallops, flounder, 
cod, lobster, haddock. Manufacturing—machinery, electrical 
equipment, scientific instruments, fabricated metal products, 
printed materials. Mining—sand and gravel. 

Origin of name: Indian tribe called Massachusett (‘near the 
great hill,” or “the place of the great hill. 

Nickname: Bay State (after the Massachusetts Bay). 

Statehood: February 6, 1788, the sixth state. 


Gulf of Mexico 


Massachusetts is a central state in the area known as New Eng 
land in the northeastern United States. 


ment and military communication systems. Other lead- 
ing manufactured goods produced in Massachusetts in- 
clude scientific instruments, printed materials, and cars. 
Agriculture, fishing, and mining are of minor impor- 
tance to the Massachusetts economy. Massachusetts’ 
leading mineral products are sand and gravel. 

American Indians, including members of the Algon- 
quian tribes, lived in the Massachusetts region before 
Europeans settled in the area. The first Europeans to 
reach Massachusetts were probably Vikings led by Leif 
Ericson in about the year 1000. In 1602, Bartholomew 
Gosnold of England landed on Cuttyhunk Island in the 
Elizabeth Islands. He gave Cape Cod its name. In 1605 
and 1606, Samuel de Champlain of France drew maps of 
the New England shoreline. John Smith, an English sea 
captain, sailed along the Massachusetts coast in 1614 
and wrote A Description of New England. 

The first permanent European settlers in Massachu- 
setts were Pilgrims and Puritans, two English groups 
seeking religious freedom and economic opportunities 
The Pilgrim Fathers sailed to America in 1620, in the 
Mayflower. They celebrated the first New England 
Thanksgiving Day in 1621 (see Thanksgiving Day). it 

The first group of Puritans landed in Massachusetts 
1630. They were led by John Winthrop, an English law 
yer. The group joined a settlement at Salem, but soon 
left to found a settlement near present-day Bostoni ; 
the Massachusetts Bay Colony. In 1631, Harvard Colleg? 
the first college in the American British colonies, w 
established at Newtowne (later Cambridge). In 1 
colony's first set of laws was set down in a documen 
called the Body of Liberties. 

In 1675, King Philip became chief of tl 
panoag Indian tribe. Fearing that Europe 
would result in the loss of Indian lives an 
he rose up against the colonists in a struggle defeated 
came known as King Philip's War. The colonists ne 
the Indians in 1678, but only after many lives ha 
lost on both sides. : sci deb 

The Seven Years War (1756-1763) left Britain in 
and taxes were placed on the American colon ute 
colonists resisted what they saw as taxation we oe 
resentation, and tensions grew between the co a 
and the Crown. In 1770, British soldiers killed pe 
colonists in an incident involving a crowd of seve! 


he area's Wam 
an settlement 
d homelands, 
gle that be- 


High technology industries began to flourish in the Boston 
area during the 1970's. The worker shown above is assembling a 
computer board in a factory in Marlborough. 


hundred protestors in Boston. The event became known 
as the Boston Massacre. 
In 1773, colonists staged the Boston Tea Party, in 
which they dumped British tea into Boston Harbor to 
Protest against a tea tax. The American Revolution 
began with battles at Lexington and Concord. Much of 
the early fighting took place on Massachusetts soil. Mas- 
sachusetts became the sixth U.S. state when it ratified 
lapproved) the constitution in 1788. 
Pet World War II (1939-1945), Massachusetts pro- 
‘Sins luge quantities of war materials. In the 1950s and 
i many industries in the state moved into space 
3 rocket research and the production of electronics 
quipment. 
“si the 1950's and 1960's, the Kennedy family 
sales os became powerful in state and U.S. national 
Uited a) n F. Kennedy served as president of the 
His broth es from 1961 until his assassination in 1963. 
Beinn Robert Kennedy, was assassinated in 1968. 
ne eth Kennedy brother, Edward Kennedy, 
let the ; .S. senator for Massachusetts from 1962. 
improved x 970s, the Massachusetts economy steadily 
the lowest fee the mid-1980's, the state had one of 
S66 also ee ayment rates. i 
Revolution, ton, Pilgrim Fathers, Puritans, American 
arr Bay Colony was one of the first set- 
1628 in len England, U.S.A.. It was established in 
sh Puritans t Massachusetts by a small group of Eng- 
gion pure, a ese Puritans wished to keep their reli- 
Lurch aaah ree from what they felt were evils of the 
settlers. In “le and. John Endecott led the first group of 
emor ofthe 0, John Winthrop, who had become gov- 
ee also onlen 1,000 more settlers to Boston. 
nthrop, ia chusetts; Puritans; Williams, Roger; 
deh a method of manipulating the skin to pro- 
estern ree on the skin and underlying tissues. 
ng, and striki age’ consists of stroking, rubbing, knead- 
gers, an the skin, usually with the hands or fin- 
massage” includes these same methods, 
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but it also focuses on applying pressure at specific 
points of the body according to acupuncture techniques 
(see Acupuncture). 

Massage can improve blood circulation, relax mus- 
cles, stimulate nerve endings in the skin, and promote a 
feeling of general wellbeing. Depending on how the 
massage is given, its effects can be either relaxing or in- 
vigorating. Massage is often used to promote healing of 
an injury or muscle soreness, or to relieve tension. Peo- 
ple who give massages should be well trained, and they 
should be knowledgeable about human anatomy and 
physiology. 

Massalia. See Marseille. 

Massenet, Jules (1842-1912), was a French composer 
best known for his operas. Masseneť's operas are noted 
for their dramatic sense and graceful melodies. Perhaps 
the best known of his 25 operas is Manon (1884). The 
leading roles of Manon and her lover, Des Grieux, are 
still popular with singers. Massenet's other operas in- 
clude Werther (1892), Thais (1894), and Don Quichotte 
(1910). He also wrote orchestral works, works for or- 
chestra and voice, and more than 200 songs that rank 
among his best compositions. 

Jules Emile Frédéric Massenet was born in Montaud, 
near St.-Etienne. While a student at the Paris Conserva- 
tory, he studied composition with the composer Am- 
broise Thomas. From 1878 to 1896, he was a professor 
of composition at the conservatory. 

Massine, Leonide (1896-1979), was a great Russian 
dancer and choreographer (dance composer). Massine 
invented a dance form called symphonic ballet, in which 
dances with no story were choreographed to well- 
known symphonies. His successful Les Présages to 
Tchaikovsky's Fifth Symphony in 1933 was thefirst of 
these ballets. He also choreographed and danced key 
roles in many other kinds of ballets, such as The Three- 
Cornered Hat (1919), Le Beau Danube (1933), and Gaité 
Parisienne (1938). 

Massine was born in Moscow. He joined Sergei Dia- 
ghilev's Ballets Russes as a dancer in 1913. By 1917 he 
had created several ballets, including the first cubist bal- 
let, Parade, Massine was director, dancer, and choreog- 
rapher of Colonel W. de Basil's Ballets Russes from 1932 
to 1938. He served in the same capacity with the Ballet 
Russe de Monte Carlo from 1938 to 1941. 

Massinger, Philip (1583-1640), an English playwright, 
is best known for his comedy A New Way to Pay Old 
Debts (1621 or 1622). The play's chief character, the mon- 
strous villain Sir Giles Overreach, so appealed to actors 
and audiences that the play was performed longer than 
any other non-Shakespearean play of the 1600's. The 
character of Sir Giles Overreach is based on the scan- 
dalous activities of a real nobleman, and the action is 
taken from Thomas Middleton's play A Trick to Catch 
the Old One (1608). 

Massinger was born in Salisbury of a prominent fam- 
ily. He wrote nearly 40 plays, some of them in collabora- 
tion with other playwrights. About 20 of his plays sur- 
vive. From 1625 to his death, Massinger wrote one or 
two plays a year for The King’s Men, the leading acting 
company of the day. 
Masson, André. S 
Surrealism. 
Mastaba. See Pyramids (Egyptian pyramids). 


ee Painting (Surrealism; picture); 
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Mastectomy is the surgical removal of a breast. In 
some cases, the tissues surrounding the breast are also 
taken out. Mastectomies are usually performed to re- 
move cancerous tumours and to prevent the cancer 
from spreading. There are three types of mastectomies: 
(1) radical, (2) simple, and (3) partial. 

A radical mastectomy is performed if the surgeon 
suspects that the cancer may have spread beyond the 
breast to the /ymph nodes of the underarm area (see 
Lymphatic system). In a radical mastectomy, the sur- 
geon removes the breast; the underarm lymph nodes; 
and the pectoral muscles, which connect the breast to 
the ribs. A modified radical mastectomy involves the re- 
moval of the breast and most of the underarm lymph 
nodes, but leaves the pectoral muscles. 

The radical mastectomy was developed in 1894. It was 
the most common type of breast removal performed for 
cancer until the 1950's. Then, some surgeons began to 
use the modified radical, which is less mutilating. By the 
late 1970's, studies indicated that the modified radical 
may be as effective as the conventional radical in cases 
where the cancer is detected at just one site in the 
breast. The number of modified radicals performed has 
increased due to early detection of breast cancer 
through self-examination and X rays. i 

A simple mastectomy consists of removing only the 
breast. This procedure is sometimes used in cases 
where the cancer appears to be confined to a single site. 
It also may be used to treat extremely early, microscopic 
breast tumours. 

The most significant advance in the treatment of 
breast cancer has been the development of antitumour 
drugs, especially tamoxifen. Doctors may prescribe che- 
motherapy after surgery to destroy any cancer cells that 
have spread beyond the removed tissue. 

In a partial mastectomy, also called a lumpectomy, the 
surgeon removes only the tumour and the breast tissue 
immediately surrounding it. This operation causes the 
least disfigurement. After most lumpectomies, the re- 
maining breast tissue is treated with radiation. Research 
suggests that performing a lumpectomy and then giving 
radiation therapy may be as effective as the modified 
radical mastectomy. 

Most women who have had a mastectomy wear an ar- 
tificial breast. In some cases, a plastic surgeon recon- 
structs the breast by implanting a material called sifi- 
cone gel under the skin. 

See also Cancer. 

Master of the queen's music is an honorary title 
given to a British musician, The holder of the title be- 
comes a member of the sovereign’s court. The post of 
master today holds no special responsibilities, but the 
holder may compose music, such as fanfares, marches, 
and anthems, for official occasions. The first known mas- 
ter of the king's music was Nicholas Lanier, who held 
the post from 1626 to his death in 1666. 

Master of the rolls, in the British judiciary, is a 
judge who sits in the court of Appeal. Originally, this 
judge was the chief of 12 clerks who were known as 
masters in Chancery. Later, the master of the rolls be- 
came a judge of the court of Chancery, ranking next to 
the lord chancellor. The judge's responsibilities in- 
cluded being keeper of the rolls (court records) and of 
patents and grants made under the Great Seal (see 


Great Seal). The title of master of the rolls was first used 
in the reign of King Henry VIII. 

Masters, Edgar Lee (1868-1950), was an American 
author. He wrote novels, poetry, plays, biography, and 
history, but he became famous chiefly for one volume of 
poems, Spoon River Anthology (1915). 

Masters modelled the Antho/ogy on a collection of 
ancient Greek short poems and sayings called The 
Greek Anthology. Spoon River is an imaginary Midwest- 
ern village. Masters’ work consists of more than 200 
short poems in free verse. Each poem is spoken bya 
former resident of the village, now dead and buried in 
the Spoon River cemetery. Each of the dead seeks to in- 
terpret, from the grave, the meaning of life on earth. 

Through the poems, Spoon River comes to life again, 
Sometimes the histories of whole families are told. 
Spoon River is seen as a place where life was hard but 
could be good and satisfying. One of the best-known 
poems is spoken by Petit, the village poet. Another 
poem is spoken by Ann Rutledge, a real-life girl whom 
young Abraham Lincoln supposedly loved. 

Masters was born in Garnett, Kansas, U.S.A., and grew 
up in Lewiston, Illinois. His father’s financial situation 
prevented Edgar from completing his education. Buthe 
studied law under his father and was a lawyer in Chi- 
cago from 1895 to 1920. From 1903 to 1911, Masters was 
a partner in the law firm of the famous defence lawyer 
Clarence Darrow. In 1923, Masters settled in New York 
City. His autobiography, Across Spoon River, appeared 
in 1936. 

Master's degree. See Degree, University and Col- 
lege. 

Rasisieleiger was one of a group of German poet: 
musicians who treated literary art as a sort of craft or 
trade. The name mastersinger comes from the German 
word meistersinger. 

The tradition of the mastersingers began in the late 
Middle Ages when middle-class poets tried to revive ; 
the declining art of the minnesingers. The minnesinge 
were wandering poet-musicians, originally chiefly ars 


Masters of the king's or queen's music 


Composer Born Appointed Bet 
Nicholas Lanier 1588 1626 1694? 
Louis Grabu* 1638? 1666 1700 
Nicholas Staggins 1650? 1674 1735 
John Eccles ? 1700 v5 
Maurice Green 1695 1735 179 
William Boyce*t 1710 1757 116 
John Stanley 1713 1772 i 
Sir William Parsons 1746 1786 130 
William Shield 1748 1817 183 
Christian Kramer 1788? 1829 1848 
François Cramer 1772 1834 1876 
George Frederick 1801? 1848 

Anderson* 1893 
Sir William George 1833 1870 

Cusins 194 
Sir Walter Parratt 1841 1893 1934 
Sir Edward Elgar 1857 1924 194! 
Sir Henry Walford 1869 1934 

Davies 1983 
Sir Arnold Bax 1883 1942 1985 
Sir Arthur Bliss 1891 1539 
Malcolm Williamson 1931 1975 

ers died in office. 


“The composer retired from his post before his death. All the oth 


jal in 1757 
‘Boyce took over Green's duties in 1755. His appointment was made official i 


tocrats (see Minnesinger). Sometime between the late 
1200s and the late 1400's, the mastersingers developed 
rules for song composition and organized song schools 
modelled after medieval guilds. Members passed exam- 
jnations for admission and promotion. Singing competi- 
tions were held and prizes were awarded. 

Most mastersingers were businessmen and crafts- 
men, The most famous mastersinger was Hans Sachs, a 
Nuremberg shoemaker. The mastersingers reached 
their peak in the early 1500s, although the tradition con- 
tinued into the 1800's. 

Inthe early period, the Tabulatur (rule book) permit- 
ted composition only to prescribed melodies. But by the 
15005, original compositions were required to gain the 
title of master. Poetic themes were usually instructive 
stories, Mastersingers did not produce great literature, 
butachieved lasting fame through Richard Wagner's 
opera Die Meistersinger. 

Masterson, Bat (1853-1921), was a famous frontiers- 
man and peace officer in the American West. As a young 
man, he became known as a courageous buffalo hunter 
and Indian fighter. As a peace officer, he was viewed as 
oded gunfighter, but that reputation was un- 

Masterson began his career as a peace officer in 
1876, when he became a deputy marshal in Dodge City, 
ey county seat of Ford County. From 1878 to 1880, 

e was sheriff of Ford County. In 1881, he helped his 
friend Wyatt Earp, a deputy U.S. marshal in Tombstone, 
Arizona, enforce the law there. Masterson served as city 
marshal of Trinidad, Colorado, in 1882. At times, he 
tamed his living as a gambler. Masterson managed a 
gambling house in Creede, Colorado, in 1892. 

Bartholomew Masterson was born in Canada at Hen- 
Wille, Quebec. He later called himself William Barclay 

ferson. In 1902, he moved to New York Ci hi 
came a sportswriter for the New York Mor eri 
o 
Telegraph and an authority on boxing. roel 
fe is a resin drawn from Pistacia lentiscus, a type 
aaa tree or small shrub native to the Mediterra- 
ins ed bi onee widely used as a protec- 
r wounds. Ti iti igh- 
Grade varnishes i Hei ay, itis used to make high 
le term mastic also ref i 
compo refers to a group of adhesive 
feasts used to fasten floor, ceiling, and wall tiles. 
af Beh cay applied in thick layers with a 
ioaad, ist ste as trowels or spatulas, which 
ee also Caulking; Resin. 
food, It Reece first process in the digestion of 
eces by Binal ewing or breaking the food into small 
With saliv, ing with the teeth. Mastication mixes the 
ai also gives gi which reacts chemically with the food 
a pasty texture. Saliva contains en- 
includi j 
starches R Ptyalin, or amylase, which breaks 
Iso Boniains coir and /ipase, which breaks down fats. 
slimy i 

can be swallowed ‘i mucus that lubricates the food so 
Onate of. . In addition, saliva contains bicar- 
kalis oan la and other salts that buffer the acids or al- 
Uses Rework, foods and drinks. Poor mastication 
See also E ivs of digestive organs and indigestion. 
; iso cal system; Indigestion. 
og that was q ed Old English Mastiff, is a breed of 

eveloped in the Middle East in ancient 


7ymes, 
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times. Mastiffs have been bred in England for centuries, 
perhaps since 55 B.C. Their short coat is usually apricot, 
silver, or fawn. Most mastiffs have a dark brown or black 
mouth, nose, and ears. The dogs stand about 75 centi- 
metres high at the shoulder, and weigh about 75 to 85 
kilograms. See also Dog (picture: Working dogs); Great 
Dane; Bullmastiff. d 

Mastodon was an animal much like the elephant. It is 
now extinct. Mastodons first lived in North Africa about 
40 million years ago. They spread to Asia, Europe, the 
rest of Africa, and America. Most mastodons became ex- 
tinct at least a million years ago. However, the American 
mastodon lived until about 10,000 years ago. 

Mastodons were related to another group of prehis- 
toric elephantlike animals called four-tuskers. Masto- 
dons and four-tuskers were stockier than and not as tall 
as elephants or mammoths. Early species had tusks in 
both jaws. Some of the later species lost the lower tusks. 
Others developed great, flat, lower tusks. These species 


of the modern elephant. 
Mastodons lived in Africa, Asia, Europe, and North America. 


The mastodon is a prehistoric relative 


are called shovel-tuskers. The mastodon's teeth were up 
to 8 centimetres wide and 15 centimetres long. Each 
tooth had four to six cross-rows of heavy enamel cones 
which the mastodon used to grind plants it ate. 

Scientific classification. Mastodons belong to the masto- 
don family, Mammutidae. The American mastodon is Mammut 
americanum. 

See also Mammoth; Prehistoric animal (The age of 
mammals). 

Mastoid is one of the five parts of the temporal bone 
of the skull. It is located at the side of the skull, just be- 
hind the ear. The name mastoid means nipple-shaped. 
This describes the bottom of the mastoid, which extends 
downward, forming the mastoid process. The mastoid 
process may be felt as the hard area just behind and 
below the ear. 

The mastoid process is porous, like a sponge. The 
pores, or hollow spaces, are called the mastoid cells. : 
They vary greatly in size and number in different individ- 
uals. They connect with a larger, irregularly shaped cav- 
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ity called the tympanic antrum, or cavity. This cavity 
opens into the middle ear. The mucous membrane of 
the middle ear extends into the tympanic antrum and 
the mastoid cells. Infections of the middle ear spread 
through these connections and may infect the mastoid 
cells. Doctors call this infection mastoiditis. 

Mastoiditis may be serious because the mastoid cells 
are close to the organs of hearing, to important nerves, 
to the covering of the brain, and to the jugular vein. A 
mastoid infection may spread to any of these. 

Mastoiditis may result from blowing the nose the 
wrong way. If both nostrils are held closed when a per- 
son blows his or her nose, germs may be forced from 
the throat into the Fustachian tubes. These tubes link the 
back of the nose with the middle ear. Antibiotics have 
cured mastoiditis, but severe cases may require surgery 
(see Antibiotic). 

Mata Hari (1876-1917) was a Dutch dancer executed by 
the French on charges of being a German spy during 
World War | (1914-1918). 

Mata Hari began her stage career as a dancer after an 
unhappy marriage. She soon became popular through- 
out Europe, pretending to be a Javanese dancer. She ap- 
parently became associated with the German spy net- 
work when her strange dances lost popularity. 

Mata Hari was born Margaretha Gertrud Zelle at 
Leeuwarden, in the Netherlands. 

Matador. See Bullfighting. 

Match is a slender piece of cardboard or wood with a 
tip made of a chemical mixture that burns easily. 
Matches are used to produce fire. When the tip is 
rubbed against a rough or specially prepared surface, 
the chemicals burst into flame and ignite the match. 
Matches, which were invented in the early 1800's, pro- 
vided the first cheap, convenient method of producing 
fire. 


Kinds of matches 


The matches we use today are of two chief types, the 
strike-anywhere match and the safety match. 

Strike-anywhere matches will light when drawn 
across any rough surface. They are wooden matches 
with heads of two colours, usually red and white. The 


Combs of matches are loaded into a booking machine, which 
cuts the combs to the proper size and staples them into book- 
match covers. Workers then pack the books into boxes. 


white tip, called the eye, contains the firing substance, 
is made chiefly of the chemical preparation, sesquisul- 
phide of phosphorus. The rest of the bulblike head will 
not fire if struck, but will burn after the flaming eye sets 
it afire. This protects the matches from setting fire to 
each other by friction when they are packed into a box 
When the match is lighted, the paraffin in which the 
matchstick had been dipped carries the flame from the 
head to the wood part. 

Safety matches can be lighted only by striking them 
across a special surface, usually on the side of the boxin 
which they are contained. The match head is made ofa 
substance containing chlorate of potash, and has a kin- 
dling temperature of approximately 182° C. The striking 
surface is made of a compound of red phosphorus and 
sand. Book matches are a type of safety match made of 
paper and bound into a folding paper cover. The strik- 
ing surface is on the outside back of the cover. 


Matches can be dangerous 


Many disastrous fires and hundreds of deaths have 
been caused by the careless use of matches. All kinds of 
matches should be stored where children cannot reach 
them. Strike-anywhere matches should be placed outof 
the reach of mice. Rats or mice can set off matches by 
gnawing at the striking heads. t 

A match should not be thrown away until the flame is 
out. Even then, it should be placed in a metal or other 
fireproof container. 


How matches are made 


Wooden matches are made by complex automatic 
machines that can manufacture and package more than 
a million matches an hour. First, a machine cuts splints 
(matchsticks) from thin strips of poplar wood. The 
splints are processed through an anti-afterglow solu: 
tion, which prevents embers from forming after a mate! 
is blown out. Then the splints are dried and put intoa 
matchmaking machine. s il 

The matchmaking machine puts the splints into sma 
holes in a belt of metal plates. As the belt fills up with 
splints, it dips them into a series of chemicals. The 
splints are first dipped into paraffin, which provides à 
base that carries the flame from the match head to t 
wood. The belt also passes the splints through a chem 
cal mixture that forms the bulbs and eyes ofthe i 
matches. The heads may also receive a final chemet e 
coating that protects them from moisture in the all 
finished matches are then punched from their plates: 
counted, and boxed in one automatic operation. os 

Book matches are made by two machines ro 
of heavy paper called paperboard that has been ve e 
with an anti-afterglow solution. The first maeno 
a match machine, cuts the paperboard into com smal 
(strips). Each comb is divided into from 60 to sp sos 
strips. These smaller strips eventually become be dips 
The machine dips the combs into paraffin and the 
the tips of the combs into the match-head solution, 7 

Next, the combs are loaded into a booking, 
ing, machine. This machine cuts the combs ine inte 
of an individual bookmatch. It also fits them into Pathe 
covers. Finally, the machine staples the combs an orket 
covers together to form the finished books, an 
pack the books of matches into boxes. 
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Collecting bookmatch covers 


, Collecting bookmatch covers is an interesting and en- 
We hobby shared by thousands of persons. Hobby- 
nee covers from places they visit, trade covers 
phe id collectors, and even buy rare or unusual cov- 
Rae lobby shops or through advertisements in 
na zines. Some book covers have become valu- 
Pa ise of their rarity. 
| al collectors often form clubs to help them 
aa meet fellow hobbyists. The clubs hold 
taal comest that award prizes to the 
tomvide i? everal clubs are organized on a na- 
a the great variety of bookmatch covers, 
ae ae aa them in order to store or display them 
i ert lectors often specialize in certain kinds, 
Otfenizatinn ao hotels, railways, and government 
Most Baile ‘overs can also be classified by size. 
pits t NS prefer bookmatch covers that have not 
Beating wever, they often keep a used cover until 
fine an unused one to replace it in their collec- 
ol 
S E usually store covers in albums which they 
j Ops or make themselves. An album should 


lave slots to hold 
the cove i i 
album a rs. A cover that is pasted in an 


History 


iea remaking devices were developed as scien- 
ii Grou em ea reactions that produced fire. In 
e, a ‘eh renh chemists invented the phospho- 
Ng atwist of ereal match, a sealed glass tube con- 
phosph paper. The paper was tipped with a 
Sen, When Re orus that burned upon exposure to Oxy- 
Phosphorus, Pee broke the tube, air ignited the 
oa A other early fire-producing devices 
me flam S because of the poisonous fumes and 
rat mability of phosphorus. 
ih eee resembling those of today ap- 
Cist, began t when John Walker, an English pharma- 
0 make and sell congreves. A congreve was 
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A bookmatch collection 
may include covers designed 
for a variety of purposes, in- 
cluding advertising and the 
observance of an important 
public event. 


a splint 8 centimetres long, tipped with antimony sul- 
phide, chlorate of potash, gum arabic, and starch. A per- 
son lit one by drawing it through a fold of glass paper, a 
material somewhat like sandpaper. The match burst into 
flame with a series of small explosions that showered 
the user with sparks. 

Charles Sauria, a French chemistry student, produced 
the first strike-anywhere match in the early 1830's. The 
match tip included phosphorus. Alonzo D. Phillips, an 
American, patented the first phosphorus matches in the 
United States in 1836. He made the matches by hand and 
sold them from door to door. 

Neither Sauria nor Phillips knew that fumes from their 
phosphorus matches could cause a deadly disease 
called necrosis of the jaw, or phossy jaw. But after 
match factories began to operate during the mid-1800's, 
a number of workers who were exposed to phosphorus 
fumes died from the disease. As the match industry 
grew, the threat of widespread necrosis became alarm- 
ing. 

Tn 1900, the Diamond Match Company of the United 
States purchased a French patent for matches with a 
striking head of sesquisulphide of phosphorus, a non- 
poisonous compound. But the French formula would 
not work in the United States because of the difference 
in climate. 

In 1910, as a result of the spread of necrosis, the 
United States placed such a high tax on phosphorus 
matches that the match industry faced extinction. In 
1911, William A. Fairburn, a young naval architect, 
solved the problem by adapting the French formula for 
sesquisulphide of phosphorus to the climate of the 
United States. The threat of necrosis ended. 

The first safety matches were invented by Gustave 
E. Pasch, a Swedish chemist, in 1844, John Lundstrom, a 
Swedish manufacturer, began to produce them in large 
quantities in 1852. 

The match industry centred in Sweden for many 
years. In the early 1900s, Ivar Kreuger, a Swedish pro- 
moter, formed the Swedish Match Company, a giant in- 
ternational match empire that owned factories, forests, 
and mines. The company operated match factories in 
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about 40 countries and made most of the world's 
matches. The stock market crash of 1929 weakened 
Kreuger's influence, and he committed suicide in 1932. 
But the Swedish Match Company survived the crash and 
operated successfully under new management. 

The invention of book matches. Book matches 
were invented by Joshua Pusey, an American patent law- 
yer, in 1892. Pusey made his matches in packages of 50. 
The striking surface was on the inside cover, danger- 
ously near the heads of the matches. Because of this, 
book matches did not become popular until World War 
1 (1914-1918). By that time, the Diamond Match Company 
had purchased Pusey’s patent and made book matches 
safe and usable. 

During World War II (1939-1945), when the Allies had 
to fight the Japanese in areas where long rainy seasons 
prevailed, the match industry was called upon to pro- 
duce a waterproof match. In 1943, Raymond Cady, a 
chemist with the Diamond Match Company, produced a 
formula which protected wooden matches so well that 
they would light after eight hours under water. This wa- 
terproof match is coated with a water- and heat-resistant 
substance. The substance does not interfere with the 
creation of enough friction to light the match. 

See also Fire (Methods of starting fires). 

Maté, also called Paraguay tea, is a drink made from 
the dried leaves and shoots of a plant that grows in 
South America. People make the tea by pouring boiling 
water over the leaves and stems. Maté has a large 
amount of caffeine and produces a stimulating effect. 

The maté plant has dark green leaves 8 to 15 centime- 
tres long, small greenish-white flowers, and small, dark- 
red fruit. Maté growing is a large industry in Paraguay, 
Argentina, and southern Brazil, where drinking maté is 
an important part of the culture. Exporters also ship 
maté to other countries in South America. Maté is some- 
times called yerba maté. 


Scientific classification. The maté plant is in the family 
Aquifoliaceae. It is //ex paraguariensis. 


The maté plant is the source of a South American tea. The tea 
is made by pouring boiling water over the leaves and stems. 


Mate is the title of a merchant marine officer or naval 
petty officer. The word comes from the Old English ge- 
maca, meaning comrade or companion. On merchant 
ships, the first mate is second in command. 
Materialism is a philosophical position that states tha 
everything is material, or a state of matter, The word 
comes from the Latin materia, meaning matter. Material 
ists particularly deny that the human self is a spiritual- 
or in any way nonmaterial—entity. They interpret beliefs, 
thoughts, desires, sensations, and other mental statesas 
properties of material systems. Materialism is often con 
sidered a “scientific” philosophy because it is closelyas- 
sociated with the view that everything that occurs can 
be explained by scientific laws—perhaps even by the 
laws of physics alone. 

The Greek philosophers Leucippus and Democritus 
developed an early form of materialism called atomism 
in the 400's B.C. They believed that invisible, indivisible 
material particles, called atoms, of various sizes and 
shapes make up everything that exists. According to at 
omism, the mind itself is made up of small, round, mate: 
rial atoms. Later atomists included the Greek philoso- 
pher Epicurus and the Roman poet Lucretius. 

The growth of Christianity, with its emphasis on spiri- 
tual concerns, led to a decline in materialism for many 
centuries. Materialism reemerged as a significant intel- 
lectual force during the rise of modern science in the 
1600. In France, Pierre Gassendi, a philosopher and sth 
entist, revived some of the doctrines of ancient atomism 
The English philosopher Thomas Hobbes developed an 
uncompromisingly materialist philosophy. The French 
philosophers Denis Diderot and Julien de la Mettrie 
were among the best-known materialists who lived in 
the 1700s. f 

A version of materialism known as dialectical maten: 
alism emerged in the late 1800's with the works of the 
German philosopher Karl Marx and the German social 
scientist Friedrich Engels. The German philosopher 
G. W. F. Hegel had used the term dialectic to indicate® 
necessary transition from one phase of the world or $0 
ciety or thought to another. This transition occurs be 
result of inadequacies or “contradictions” in the a 
phase. Hegel generally identified dialectical process 
with the development of reason or spirit, but Marxal 
Engels combined the notion of dialectic with the v : 
that the forces underlying historical development te 
ways material. They particularly believed that econom 
factors determine social structure and change. D 
cal materialism provides the philosophical basis 10 
Communism, a political and economic movemen gy 

Since the 1950's, many scientifically oriented phi 
phers have defended materialist positions In nee 
physics, a branch of philosophy concerned with ia 
basic nature of reality (see Metaphysics). They a deok 
materialist positions independent of any political 
ogy or theory of social development. 

See also Atomism; Democritus; Marx, Karl $ tured 
Materials are solid substances of which manuta sl) 
products are made. Materials belong to two Chain 
natural materials and (2) extracted materials. Nat a 
terials, which include stone, wood, and wool, a su 
much as they occur in nature. Extracted materi ar 
as plastics, alloys (metal mixtures), and ceramics, 
made by processing various natural substances: 


Uses of materials 
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Awide range of materials are used in differ 
m rent products. Basic types of materials i 
which has been used for thousands of years, and composite Tne, Se areca anaes wea 


opment. The photographs below show products made of several materials. 


Iron beams Wooden desk 


Rubber tyre 


Neer determine which material to use for a 

lira pa y evaluating properties (qualities) of ma- 
ts low Shonen wood is used for boats because of 
cae ee weight per unit of volume). Stainless 
largely CEA serves as a material for pots and pans 
Ae caso of its resistance to heat and corrosion 

Some ack by the environment). 

r ies can be linked with a material's 

ae iad (structure visible to the unaided eye). 

material sii long, parallel fibres of wood give this 

along the ively strong resistance to a force applied 
weak aa (the direction of the fibres), but relatively 
grain, Other e to a force applied at a right angle to the 
e mea ties are explained by a material's mi- 
microscopel ee that can be seen only through a 

open structur low density of wood is due to the 

erties of mat e of its cells. At the most basic level, prop- 

ices th erials are determined by chemical bonds, 

at hold atoms together. 


Natural materials 


Natur, P 
for ee endl are used as they are found, except 
Mlude stone ed, cut, or processed. Natural materials 
tone, Cote biological materials. 
hard, and are e types of rock are extremely strong and 
äte two types pelore used as building stone. There 
mension ston of building stone—crushed stone and di- 
stances such e. Crushed stone is mixed with tarlike sub- 
'S0 mixed isi asphalt to make paving material. It is 
Tete, Comm Portland cement and sand to make con- 
on crushed stone includes limestone and 


Sranite, Dj 
» Dimensi r 
ension stone is used for finishing and deco- 


Semiconducting solar cells 


Ceramic cookware 


Composite tennis racket body 


rating buildings. Common building stones include gran- 
ite, limestone, marble, sandstone, and slate. 

Biological materials are substances that develop as 
part of a plant or animal. Common plant materials in- 
clude wood and various fibres such as cotton. Animal 
materials include leather and fibres such as wool. 

Wood is strong, tough, and of low density. It is excel- 
lent for thousands of products, including houses, sailing 
boats, furniture, tool handles, and railway sleepers. In 
addition, wood serves as a raw material for a wide 
range of products, including paper, rayon, and charcoal. 

Plant fibres used in their natural state include cotton, 
flax, and jute. Many plant fibres are flexible and can be 
spun into yarn. Cotton cloth is soft, absorbs moisture 
well, and is comfortable to wear. Flax is a strong fibre 
made from the stems of flax plants. It is made into linen 
fabric and other products, including thread and rope. 
Jute is a long, soft fibre that can be spun into coarse, 
strong threads. Jute products include cloth for wrapping 
bales of raw cotton. 

Leather is a tough, flexible material made from the 
skin of animals. It is strong and durable. Leather can be 
made as flexible as cloth or as stiff as wood. Leather 
products range from shoes, belts, and gloves to cricket 
balls, basketballs, and footballs. A soft leather known as 
suede serves as a clothing material. 

Animal fibres include fur, wool, and silk. Fur and 
wool consist of animal hair. Because these materials can 
trap air, they are excellent insulators and are used for 
clothing. Silk is the strongest natural fibre. Manufactur- 
ers unwind strands of silk from silkworm cocoons and 
make yarn for clothing and decorative fabrics. 
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Extracted materials 


An extracted material is made by processes that ex- 
pend much energy or alter the microstructure of the 
substances used to make the material. Extracted materi- 
als include ceramics, metals and their alloys, plastics, 
rubber, composite materials, and semiconductors. 

Ceramics include such everyday materials as brick, 
cement, glass, and porcelain. These materials are made 
from mineral compounds called silicates, including clay, 
feldspar, silica, and talc. 

The properties of ceramics make them useful in a 
number of ways. Exposure to acids, gases, salts, and 
water generally does not corrode ceramics. Their free- 
dom from corrosion makes ceramics an excellent mate- 
rial for dinnerware and for bathroom fixtures. Such ce- 
ramics as bricks and concrete are used in construction 
because of their low price and their resistance to crush- 
ing. The high dielectric strength of ceramics suits them 
for use as insulators for electric power lines. Their high 
melting points make them useful as materials for cook- 
ware. The transparency and strength of glass make it an 
obvious choice for applications ranging from windows 
to precision lenses for microscopes. 

Certain advanced ceramics have an unusual property 
known as superconductivity. At extremely low tempera- 
tures, these materials conduct electric current with no 
resistance. 

Metals and alloys. Metals are strong and are good 
conductors of heat and electric current. They are also 
easy to hammer into thin sheets and can be drawn out 
into wires. 

Most metals are not used pure because they are soft. 
Instead, they are used as ingredients in alloys. 

One exception is copper, which is used in its pure 
form in electric wiring. Copper is an excellent conductor 
of electricity. The only better conductor is silver, but sil- 
ver is too expensive for common use. 

Iron and steel are the chief metals used in construc- 
tion. Steel is an alloy of iron and carbon, as are the mate- 
rials called cast iron and wrought iron. 

The addition of other elements gives various kinds of 
steel different properties. For example, stainless steel, 
which contains at least 12 per cent chromium, resists 
corrosion better than any other kind of steel. Nickel in- 
creases the hardness of steel. Tungsten makes steel 
more resistant to heat. 

Plastics are synthetic materials made up primarily of 
long chains of molecules called polymers. There are two 
basic types of plastics: (1) thermosetting plastics (usually 
called thermosets) and (2) thermoplastics. 

Thermosets can be heated and set only once; they 
cannot be remelted or reshaped. Because they are 
highly resistant to heat, thermosets are used for electri- 
cal parts, insulation foam, oven gaskets, and appliance 
handles. Other objects made of thermosets include lug- 
gage and parts for car bodies. 

Thermoplastics can be melted and reshaped. Ther- 
moplastics are used much more widely than thermosets 
because they are easier to process and require less time 
to set. Common thermoplastic products include tele- 
phone bodies, packaging, and bottles. 

Rubber is made up of e/astomers, polymers that 
stretch easily to several times their length and then re- 


turn to their original shape. This property is known as 
elasticity. Rubber's elasticity, its ability to hold air and 
keep out water, and its toughness make it important, 

Acommon use of rubber is for tyres and tubes, Othe 
uses include mechanical products such as gaskets, and 
waterproof clothing such as boots and raincoats, Natual 
rubber comes from the juice of a tree. Synthetic rubber 
is made from petroleum. 

Composite materials. Engineers may artificially 
combine various materials to make a new composite 
material. Many composite materials contain a large 
amount of one substance to which fibres, flakes, or lay 
ers of another substance are added. Fibreglass, for ex 
ample, consists of glass fibres and a polymer such as 
epoxy. This composite, in turn, can be used as an 
ingredient in another composite called a fibreglass- 
reinforced plastic. This is made up of cloth, mats, or 
individual strands of fibreglass added to a plastic. 
Fibreglass-reinforced plastics are used for such prod: 
ucts as car bodies, fishing rods, and aircraft parts. Other 
common composites include carbon-reinforced plas- 
tics, which are used for such products as tennis rackets 
and golf clubs. r 

Composite materials usually have the favourable 
qualities of their ingredient materials. For example, 
fibreglass-reinforced plastics have the stiffness of glass 
but, like plastic, weigh less than glass. 

Semiconductors are materials that conduct electri 
ity better than insulators, but not as well as conductors 
at room temperature. Extremely pure crystals of semi 
conductor material doped (combined) with small, pre: 
cisely controlled amounts of other substances can pet 
form many electronic functions. Such crystals, usualy 
silicon, are the building blocks of computer chips. Ina 
dition, photovoltaic cells, also called solar cells, consis 
of thin slices of doped semiconductor materials. When 
the sun shines on a photovoltaic cell, electric cure 
flows from one side of the cell to the other. Photovolil 
cells power most artificial satellites. 

Related articles in World Book include: 


Materials 


i ies 
World Book has separate articles on materials. so 
Composite materials; Metal; Plastics; Rock; Semicon 
Textile; Wood; and their lists of related articles. 


Properties of materials f 

Absorption Electricity Magnetism oj 
and adsorption (Conduction of (Magnet 

Acoustics electric current) mater oint 
Aerodynamics Heat (How Meritin 
Catalysis heat travels) Refra elon 
Corrosion Hydraulics Rele odynamič 
Density Light (How light Hai 
Ductility behaves) Viscos 
Dynamics 
Elasticity 

Other related articles 
Atom Cell Molecule 
Bond Crystal (materi 
Materials engineering. See Engineering 
engineering). 
Materials science. See Metallurgy- ysis 
Mathematical model. See Systems analy hols int 


Mathematical symbol. See Algebra (Sym 
gebra); Set theory. 
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A bank teller directing funds 


lee uses ot mathematics are wide-ranging. For example, mathematics may be used to solve sci- 
ic problems, design industrial projects, and carry out business transactions, 


Mathematics 


“oper one of the most useful and fascinat- 
Gioi ae ynan knowledge. It includes many top- 
ath Mane is reason, the term mathematics is dif- 
aired ma eoies from a Greek word meaning 
Cs ehe basio mathematics taught in school in- 
NARI, udy of number, quantity, form, and rela- 
Rikon net for example, concerns problems with 
ee Igebra involves solving equations (mathe- 
inte ae of equality) in which letters represent 
and rel quantities. Geometry concerns the properties 
es of figures in space. 
volve ee Soning mathematical problems that in- 
matical Ra with numbers. A computer is a mathe- 
speed, Mather that performs calculations at very high 
Dlx calculan aticians use computers to perform com- 
sand of year ns in a few minutes that would take thou- 
Sine rs with a pencil and paper. 
iad poret skills in mathematics are careful 
Pleto solve oan rearoning. These skills can help peo- 
thematies is o of the deepest puzzles we must face. 
acepted statem ased upon logic. Starting from widely 
conclusions mene mathematicians use logic to draw 
tems, and to develop complete mathematical sys- 


anal 


The importance of mathematics 


The 
matematis mathematicians may be divided into pure 
seeks to adva applied mathematics. Pure mathemat- 
Wn sake rather Ta mathematical knowledge for its 

or example, a an for any immediate practical use. 
Geometry for an athematician may create a system of 

ore dimensions moe world where objects have 
Plied mati een than just length, width, and depth. Ap- 
niques for y, atics seeks to develop mathematical tech- 

se in science and other fields. 


e bou 
ndary between pure and applied mathemat- 


ics is not always clear. Ideas developed in pure mathe- 
matics often have practical applications, and work in ap- 
plied mathematics frequently leads to research in pure 
mathematics. 

Nearly every part of our lives involves mathematics. It 
has played an essential role in the development of mod- 
ern technology—the tools, materials, techniques, and 
sources of power that make our lives and work easier. 

In everyday life, we use mathematics for such sim- 
ple tasks as telling time from a clock or counting our 
change after making a purchase. We also use mathemat- 
ics for such complex tasks as making up a household 
budget or balancing our cheque book. Cooking, driving, 
gardening, sewing, and many other common activities 
involve mathematical calculations. Mathematics is also 
part of many games, hobbies, and sports. 

In science. Mathematics is an essential part of nearly 
I scientific study. It helps scientists design experiments 
and analyse data. Scientists use mathematical formulas 
to express their findings precisely and to make predic- 
tions based on these findings. 

The physical sciences, such as astronomy, chemistry, 
and physics, rely heavily on mathematics. Such social 
sciences as economics, psychology, and sociology also 
depend greatly on statistics and other kinds of mathe- 
matics. For example, some economists use a computer 
to create mathematical models of economic systems. 
These computer models use sets of formulas to predict 
how a change in one part of the economy might affect 
other parts. 

In industry. Mathematics helps industries to design, 
develop, and test products and manufacturing proc- 
esses. Mathematics is necessary in designing bridges, 
buildings, dams, highways, tunnels, and other architec- 
tural and engineering projects. 

In business, mathematics is used in transactions that 
involve buying and selling. Businesses need mathemat- 
ics to keep records of such things as stock levels and 
employees hours and wages. Bankers use mathematics 
to handle and invest funds. Mathematics helps insur- 


al 
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ance companies calculate risks and compute the rates 
charged for insurance coverage. 


Branches of mathematics 


Mathematics has many branches. They may differ in 
the types of problems involved and in the practical ap- 
plication of their results. However, mathematicians 
working in different branches often use many of the 
same basic concepts and operations. This section dis- 
cusses several of the main kinds of mathematics. 

Arithmetic includes the study of whole numbers, 
fractions and decimals, and the operations of addition, 

subtraction, multiplication, and division. It forms the 
foundation for other kinds of mathematics by providing 
such basic skills as counting and grouping objects, and 
measuring and comparing quantities. See Addition; 
Arithmetic; Division; Multiplication; Subtraction. 

Algebra, unlike arithmetic, is not limited to work 
with specific numbers. Algebra involves solving prob- 
lems with equations in which letters, such as x and y, 
stand for unknown quantities. Algebraic operations also 
use negative numbers and imaginary numbers (the 
square roots of negative numbers). See Algebra; 
Square root (Square roots of negative numbers). 

Geometry is concerned with the properties and rela- 
tionships of figures in space. Plane geometry deals with 
squares, circles, and other figures that lie on a plane. 
Solid geometry involves such figures as cubes and 
spheres, which have three dimensions. 

About 300 B.C, Euclid, a Greek mathematician, stated 
the definitions and assumptions of the system of geome- 
try that describes the world as we usually experience it. 
But later mathematicians developed alternative systems 
of geometry that rejected Euclid’s assumption about the 
nature of parallel lines. Such non-Fuclidean geometries 
have proven useful, for example, in the theory of 
relativity—one of the outstanding achievements of scien- 
tific thought. See Geometry. 

Analytical geometry and trigonometry. Analytic 
geometry relates algebra and geometry. It provides a 
way to represent an algebraic equation as a line or 
curve on a graph. It also makes it possible to write equa- 
tions that exactly describe many curves. For example, 
the equation x = y? describes a curve called a parabola. 

Trigonometry is used widely by astronomers, naviga- 
tors, and surveyors to calculate angles and distances 
when direct measurement is impossible. It deals with 
the relations between the sides and angles of triangles, 
especially right triangles (triangles that have a 90° angle). 
Certain relations between the lengths of two sides of a 
right triangle are called trigonometric ratios. Using trig- 
onometric ratios, a person can calculate the unknown 
angles and lengths in a triangle from the known angles 
and lengths. Formulas involving trigonometric ratios de- 
scribe curves that physicists and engineers use to ana- 
lyse the behaviour of heat, light, sound, and other natu- 
ral phenomena. See Trigonometry. 

Calculus and analysis have many practical uses in 
engineering, physics, and other sciences. Calculus pro- 
vides a way of solving many problems that involve mo- 

tion or changing quantities. Differential calculus seeks 
to determine the rate at which a varying quantity 
changes. It is used to calculate the slope of a curve and 
the changing speed of a bullet. /ntegral calculus tries to 


find a quantity when the rate at which it is changing is 
known. It is used to calculate the area of a curved figure 
or the amount of work done by a varying force, Unlike 
algebra, calculus includes operations with infinitesimals 
(quantities that are not zero but are smaller than any as. 
signable quantity), See Calculus. 

Analysis involves various mathematical operations 
with infinite quantities and infinitesimals. It includes the 
study of infinite series, sequences of numbers or alge- 
braic expressions that go on indefinitely. The concept of 
infinite series has important applications in such areas 
as the study of heat and of vibrating strings. See Series 
(Working with infinite series). 

Probability and statistics. Probability is the mathe- 
matical study of the likelihood of events. It is used to de- 
termine the chances that an uncertain event may occur. 
For example, using probability, a person can calculate 
the chances that three tossed coins will all turn up 
heads. See Probability. 

Statistics is the branch of mathematics concerned 
with the collection and analysis of large bodies of data 
to identify trends and overall patterns. Statistics relies 
heavily on probability. Statistical methods provide infor 
mation to government, business, and science. For exam 
ple, physicists use statistics to study the behaviour of 
the many molecules in a sample of gas. See Statistics. 

Set theory and logic. Set theory deals with the nr 
ture and relations of sets. A set is a collection of items, 
which may be numbers, ideas, or objects. The study of 
sets is important in investigating most basic mathemati- 
cal concepts. See Set theory. 

In the field of logic—the branch of philosophy that 
deals with the rules of correct reasoning— mathemati: 
cians have developed symbolic logic. Symbolic logicis 
a formal system of reasoning that uses mathematical 
symbols and methods. Mathematicians have devised j 
various systems of symbolic logic that have been impor 
tant in the development of computers. 


History 


Early civilization. Prehistoric people probably first 
counted with their fingers. They also had various He 
ods for recording such quantities as the number 0 ee 
mals in a herd or the days since the full moon. To a 
sent such amounts, they used a corresponding He if 
of pebbles, knots in a cord, or marks on wood, at, 
stone. They also learned to use regular shapes wne 
they moulded pottery or carved arrowheads. tot 

By about 3000 B.C., mathematicians of ancient si 
used a decimal system (a system of counting in on i 
of 10) without place values. The Egyptians plone ii 
geometry, developing formulas for finding the ar al 
volume of simple figures. Egyptian mathematics He 
many practical applications, ranging fi aes 
fields after the annual floods to making the i 
culations necessary to build the pyramids. sa had de 

By 2100 B.C, the people of ancient Babylonia 


f don 
veloped m—a system base 
ped a sexagesimal syste. y: temto measure 


Historians 40% 


They think it may have arisen from t a 
m 

and measures based on groups of 60. The system be 

important uses in astronomy, and also in © 


cause 60 can be divided easily. The Babylonians went 
well beyond the Egyptians in algebra and geometry. 

The Greeks and Romans. Ancient Greek scholars 
became the first people to explore pure mathematics, 
apart from practical problems. They made important ad- 
vances by introducing the concepts of logical deduction 
and proof in order to create a systematic theory of math- 
ematics. According to tradition, one of the first to pro- 
vide mathematical proofs based on deduction was the 
philosopher Thales, who did his work in geometry 
about 600 B.C. 

The Greek philosopher Pythagoras, who lived about 
550 B.C, explored the nature of numbers, believing that 
everything could be understood in terms of whole num- 
bers or their ratios, However, about 400 B.C., the Greeks 
discovered irrational numbers (numbers that cannot be 
expressed as a ratio of two whole numbers), and they 
recognized that Pythagorean ideas were incomplete. 
About 370 B.C., Eudoxus of Cnidus, a Greek astronomer, 
formulated a theory of proportions to resolve problems 
associated with irrational numbers. He also developed 
the method of exhaustion, a way of determining areas of 
curved figures, which foreshadowed integral calculus. 

Euclid, one of the foremost Greek mathematicians, 
wrote the Elements about 300 B.C. In this book, Euclid 
constructs an entire system of geometry by means of ab- 
stract definitions and logical deductions, During the 
200s B.C, the Greek mathematician Archimedes ex- 
tended the method of exhaustion. Using a 96-sided fig- 
ure to approximate a circle, he calculated a highly accu- 
fate value for pi (the ratio of a circle’s circumference to 
ma a About A.D. 150, the Greek astronomer Ptol- 
Tapp ied geometry and trigonometry to astronomy 
a pirt work on the motions of the planets. It be- 

me known as the A/magest, meaning the greatest. 
ee: showed little interest in pure mathemat- 

Rae they applied mathematical principles in 
ies z eres engineering, and warfare. 
Red at ae Scholars in the Arab world 
mithematicn Preserved the works of ancient Greek 
Hotes pens and made their own original contribu- 
i a I. A book written about 825 by the Arab 
Pierde a al-Khowarizmi described a numeration 
used ia ned in India. This decimal system, which 

Ae ues and zero, became known as the 
Ti lentia penal system. Al-Khowarizmi also wrote 
comes fron tk ook about algebra. The word algebra 
Inthe mide 5 Arabic title of this book. 
iSbook on a ae a Latin translation of al-Khowariz- 
numeral Wane metic introduced the Hindu-Arabic _ 
Italian math, o Europe. In 1202, Leonardo Fibonacci, 
that helped pemanan, published a book on algebra 
gradually pleas this system. Hindu-Arabic numerals 
“Arab Sian Roman numerals in Europe. 
tons to Rea of the 900's made major contribu- 
lst known as Aloe, During the 1000's, an Arab physi- 
Persian poet and azen applied geometry to optics. The 
important book astronomer Omar Khayyam wrote an 
Nesir Edin at Fon &l9ebra about 1100. In the 1200, 
nious usi, a Persian mathematician, created in- 
mathematical models fi i 
€ Renaissa, dels for use in astronomy. 
"'Opean explo nce. During the 1400's and 1500s, Eu- 
rers sought new overseas trade routes, 
(text continued on page 260 
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Important dates in mathematics 


c. 3000 B.C. The Egyptians used a system based on groups of 
10. They also developed basic geometry and Uren feet 
niques. 


“c. 370 B.C. Eudoxus of Cnidus developed the method of exhaus- 


tion, fotestiadewing integral calculus. 

c .C. Euclid constructed a system of geom 

of logical deduction. X geometry by means 
c. 680 The first use of “zero”. written as a0" appeared in Cambo- 
dia and Sumatra as a place holder in writing numbers. 

1142 Adelard of Bath translated Euclid’s 15 volumes of the Ele- 
ments from the Arabic, making Euclid’s work known in Europe. 
Mid-1100's A translation of al-Khowarizmi's book on arithmetic 
introduced the Hindu-Arabic numeral system to Europe. 

1514 The Dutch mathematician Vander Hoecke used the signs 
plus (+) and minus (—) for the first time in algebraic expres- 
sions. 

1533 German mathematician, Regiomontanus, established trigo- 
nometry as a separate field from astronomy. 

1542 Girolamo Cardano published Ars Magna, the first book on 
modern mathematics. 

1557 Robert Recorde introduced the equal sign (=) into mathe- 
matics. He thought that nothing else can be more equal than a 
pair of parallel lines. 

1614 John Napier published his discovery of logarithms, an aid 
in simplifying calculations. 

1637 René Descartes published his discovery of analytic geome- 
try, proposing mathematics as the perfect model for reasoning. 
Mid-1680's Sir Isaac Newton and Gottfried Wilhelm Leibniz 
published their independent discoveries of calculus. 

1717 Abraham Sharp calculated Pi to 72 decimal places. 

1742 Cristian Goldbach stated what is now known as Goldbach’s 
conjecture: every even number is the sum of two prime num- 
bers. This statement has still to be proved or disproved by math- 
ematicians. 

1763 Gaspart Monge introduced descriptive geometry, a French 
military secret until 1795. 

Early 1800's Karl F. Gauss, Janos Bolyai, and Nikolai Lob- 
achevsky worked independently to develop non-Euclidean ge- 
ometries. 

Early 1820's Charles Babbage began to develop mechanical 
computing machines. 

1822 Jean-Baptiste Fourier introduced Fourier analysis. 

1829 Evariste Galois introduced group theory. 

1854 George Boole published his system of symbolic logic. 
1881 Josiah Willard Gibbs introduced vector analysis in three di- 
mensions. 

Late 1800's Georg Cantor developed set theory and a mathe- 
matical theory of the infinite. 

4908 Ernst Zermelo developed an axiomatic approach to set the- 
ory, using two undefined terms and seven axioms. 

1910-1913 Alfred North Whitehead and Bertrand Russell pub- 
lished Principia Mathematica, which argues that all mathemati- 
cal propositions can be derived from a few axioms. 

1912 LEJ. Brouwer started an intuitionist movement in mathe- 
matics by basing mathematics on the natural numbers which 
can be grasped by intuition. j 

1921 Emmy Noether published an axiomatic approach to alge- 


bra. 
1930's Kurt Gödel showed that in any system of axioms, 

there are statements that cannot be proved. j 
1937 Allan Turing gave a description of the “Turing machine’, a 
imaginary computer that can solve all problems that are defined 
as computable. 4 1 3 
Late 1950's and 1960's New mathematics was introduced in 
classrooms in many countries. 
1974 Roger Penrose developed a tiling made up of two types of 
rhombuses that has no repeating patterns. These so called Pen- 
rose tilings were later found to reflect the structure of a new 

e of crystalline matter, quasicrystals. i 
1970's Computer-based mathematical models came into use in 

dies in business, industry, and science. 
$980 Several mathematicians explored fractal curves, structures 
that can be used to represent chaotic phenomena. 
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The following problems all require the use of impor- 
tant mathematical skills, including careful analysis of sit- 
uations and reasoning to reach solutions. Try to solve 
the problems and then compare your work with the so- 
lutions provided. 


1. Which salary would you choose? You are working 
in the United States, and your boss offers you one of 
two salary arran: “Which would you prefer,” 
she asks, “a salary starting at $16,000 a year with an 
$800 increase each year, or one starting at $8,000 for a 
half year with a $200 increase each half year?” Which 
choice offers the higher salary? 

Make a chart to show the two choices of salary over a 
number of years. 


Year Choice 1 
First year $16,000 
Second year $16,800 
Third year $17,600 
Fourthyear $18,400 


Choice 2 

$8,000 + $8,200 = $16,200 
$8,400 + $8,600 = $17,000 
$8,800 + $9,000 = $17,800 
$9,200 + $9,400 = $18,600 


Choice 2 gives you $200 more each year than choice 1. 


fake coin? 


First, divide the coins 
into three groups of three 
coins. 3 


Weigh one group against If the two groups of 
anther If they balance, do not AS E 
then the fake, or light, fake coin is in the lighter 
coin is in the group you group on the scale. 


have not weighed. 


` 2. Find the counterfeit. You have nine rare and valuable coins. Although to be identical, you know 
that one is counterfeit and weighs IS n E mhar Usia etelance AA OM prica. how can you find the 


3. A little pile of paper. imagine that you havea huge 
sheet of paper only 0.001 centimetre thick. You cut the 
sheet in half and put one piece of paper on top ofthe 
other. 


0.001 centimetre thick 


=2'pieces 


You cut these two pieces in half and put the resulting 
four pieces together in a pile. Then you cut the pile of 
four pieces in half and put the resulting eight pieces in 
apile. Suppose that you continue in this manner until 
you have cut the pile in half 50 times, each time piling 
up the resulting pieces. How high do you think the 
final pile would be? 


After the first cut, you have 2 pieces. After the second 
cut, you have 2 X 2, or 2? pieces, Following the third cut, 
you have 2 X 2 X 2, or 2’ pieces. Therefore, after the 
50th cut, you should have 2” pieces. Two multiplied by 
itself 50 times is about 1,126,000,000,000,000. Because 
there are 1,000 pieces of paper to the centimetre, divide 
by 1,000 to find the number of centimetres in the pile. 
Next, divide the number of centimetres by 100to find the 
number of metres in the pile. Then divide the number 
metres by 1000 to find the number of kilometres. You 
may be surprised to find that the pile of paper is about 
11,260,000 kilometres high! 


Next, take the group of 
three coins that contains 
the fake. 


Se 


O 


if the two coins do not 


Weigh two coins from this i 

group against each other. balance, then the i f 
if they balance, then the coin on the scale is" 1 
coin you have not counterfeit. Tal 


weighed is the fake. 


4, Where to start? From what point or points on the 
earth's surface could you walk 20 kilometres due 
south, then walk 20 kilometres due east, then walk 20 
Kilometres due north, and find yourself back at your 


starting point? 


The usual answer to this old riddle is the North Pole. 
But the earth actually has an infinite number of points 
from which you could begin such a walk. 

In theory, the equator forms a circle of latitude around 
the middle of the earth. As one goes north or south from 
the equator, the circumference of the circles of latitude 
gets progressively smaller until you reach the poles. 
Near the South Pole, there is a circle of latitude exactly 
20kilometres in circumference. Twenty kilometres north 
ofthis first circle is a second circle of latitude. You can 
start your walk at any point on this second circle. You 
walk 20 kilometres south and find yourself on the 
‘smaller circle, Then you walk 20 kilometres east around 
this circle—that is, you walk once around the earth, 
which is only 20 kilometres in circumference at this lati- 
tude. You then walk 20 kilometres north and arrive back 


Circle of 
latitude 

20 kilometres in 
circumference 


Circle of 
latitude 

20 kilometres 
of inner circle 


Walk may begin 
at any point 
on outer circle 


-An infinite number of other points also can serve as 
pr starting place. There are circles of latitude closer to 
A i pou Pole that have a circumference of 5 kilometres, 
lometres, 2 kilometres, and so forth. By starting at any 
Point 20 kilometres north of any of these circles, you 
could take the walk described. Suppose, for example, 
p start 20 kilometres north of the circle of latitude that 
ls a a circumference of 1 kilometre. First you walk 20 
ie ‘OMetres south. Then you walk 20 kilometres east—that 
Bake go around the inner circle 20 times. Then, after 
a North for 20 kilometres, you will arrive at your 
oint on the outer circle. 


5. Whose turn to win? Your 
tend Rachel challenges you 
h game. There are six mar- 
es ina bowl. Ata turn, a 
payer May take either one 
two marbles, The player 
v R takes the last marble 
tolet e game. Rachel offers 
t You take the first turn. 
You accept, who wins? 


pene that each player will always make the best 
One avin winner will take the winning turn when either 
betia wo marbles are left. Therefore, the winner will 
you PORN who leaves the opponent three marbles. f 

Bolas first move and take one marble, Rachel can 
tum. If, on pul) three for you and winning on her next 
chel can tak C Tit Move, you take two marbles, then Ra- 
on he: € One—again leaving three for you and win- 
the fi T next move. If you accept her kind offer to 


rst turn, Rachel will win the game! 


nin 
take 


E: Dr. Black 
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6. The well-dressed doctors. Doctors Black, Brown, 
Grey, Green, and White are seated around a circular 
table, discussing golf. Each doctor wears a suit of a col- 
our that corresponds to the name of one of the other 
doctors. Each suit is of a different colour. Based on the 
following clues, what is the name of the doctor wear- 
ing the black suit? (1) The doctor in the black suit sits 
two places to the left of Dr. Grey. (2) The doctor in the 
green suit is two places to Dr. Green's right. (3) The 
doctor in the brown suit sits on Dr. Brown's left. (4) Dr. 
Black sits to the right of the doctor wearing the white 
suit. 


Draw a circle and label the seating positions A, B, C, 
D, and E, moving clockwise around the circle. Assign Dr. 
Grey to position A. It will also help to set up a chart to 
show the information in the clues. The information pro- 
vided by clue 1 is shown in the chart below. 


Name Suit colour 

Grey. Not grey. Not black. 
Not Grey. Not black. 

Not Grey. Not Black. Black. 

Not Grey. Not black. 

Not Grey. Not black. 


Based on clue 2, you can conclude that the doctor in 
green does not sit two places to Dr. Grey's right, at posi- 
tion D. In addition, Dr. Green does not occupy position 
E, because the doctor in black, not green, sits two seats 
to the right, at position C. Reasoning in this manner, fill 
in the chart with the information provided by clues 2, 3, 
and 4, 

The completed chart should indicate that the doctor at 
B cannot be Drs. Grey, Black, or Brown. If you assume 
that Dr. Green is at B, he or she must wear grey, Then, 
according to clue 2, the doctor at E wears green and 


B: Dr. Green 


ye 


D: Dr. White (=A 


could be Dr. White or Dr. Black. If Dr. Black is at E, then, 
according to clue 4, Dr. Grey wears white. This leaves 
the brown suit for the doctor at D. Then, according to 
clue 3, Dr. Brown occupies C. This leaves only Dr. White, 
who must occupy D. Therefore, the doctor in the black 


suit is Dr. Brown. 


E: Dr. Black 


S 


D: Dr. Green TA 
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stimulating the application of mathematics to navigation 
and commerce. Mathematics also played a part in artis- 
tic creativity. Renaissance artists applied principles of 
geometry and created a system of linear perspective 
that gave their paintings an illusion of depth and dis- 
tance. The invention of printing with movable type in the 
mid-1400's resulted in speedy and widespread commu- 
nication of mathematical knowledge. 

The Renaissance also brought major advances in pure 
mathematics. In a book published in 1533, a German 
mathematician known as Regiomontanus established 
trigonometry as a field separate from astronomy. French 
mathematician Francois Viète made advances in algebra 
in a book published in 1591. 

Mathematics and the scientific revolution. By 
1600, the increased use of mathematics and the growth 
of the experimental method were contributing to revo- 
lutionary advances in knowledge. In 1543, Nicolaus Co- 
pernicus, a Polish astronomer, published an influential 
book in which he argued that the sun, not the earth, is 
the centre of the universe, His book sparked intense in- 
terest in mathematics and its applications, especially to 
the study of the motions of the earth and other heavenly 
bodies. In 1614, John Napier, a Scottish mathematician, 
published his discovery of /ogarithms, numbers that can 
be used to simplify such complicated calculations as 
those used in astronomy. Galileo, an Italian astronomer 
of the late 1500's and early 1600's, found that many types 
of motion can be analysed mathematically. 

In a book published in 1637, French philosopher 
René Descartes proposed mathematics as the perfect 
model for reasoning. His invention of analytic geometry 
illustrated the exactness and certainty that mathematics 
can provide. Another French mathematician of the 
1600s, Pierre de Fermat, founded modern number the- 
ory. He and French philosopher Blaise Pascal explored 
probability theory, Fermat's work with infinitesimals 
helped lay a foundation for calculus. 

The English scientist Sir Isaac Newton invented calcu- 
lus in the mid-1660s. He first mentioned his discovery in 
a book published in 1687. Working independently, the 
German philosopher and mathematician Gottfried Wil- 
helm Leibniz also invented calculus in the mid-1670's. He 
published his findings in 1684 and 1686. 

Developments in the 1700's. A remarkable family of 
Swiss mathematicians, the Bernoullis, made many con- 
tributions to mathematics during the late 1600's and the 
1700s. Jakob Bernoulli did pioneering work in analytic 
geometry and wrote about probability theory. Jakob's 
brother Johann also worked in analytic geometry and in 
mathematical astronomy and physics. Johann‘s son Nico- 
laus helped advance probability theory. Johann‘s son 
Daniel used mathematics to study the motion of fluids 
and the properties of vibrating strings. 

During the mid-1700's, Swiss mathematician Leonhard 
Euler advanced calculus by showing that the operations 
of differentiation and integration were opposites. Begin- 
ning in the late 1700's, French mathematician Joseph L. 
Lagrange worked to develop a firmer foundation for cal- 
culus. He was suspicious of relying on assumptions 
from geometry and, instead, developed calculus entirely 
in terms of algebra. 

In the 1800's, public education expanded rapidly, 
and mathematics became a standard part of university 


education. Many of the great works in mathematics of 
the 1800's were written as textbooks. In the 1790s and 
early 1800s, French mathematician Adrien Marie Legen- 
dre wrote particularly influential textbooks and did wok 
in calculus, geometry, and number theory. Important 
calculus textbooks by French mathematician Augustin 
Louis Cauchy were published in the 1820's. Cauchy and 
Jean Baptiste Fourier, another French mathematician, 
made significant advances in mathematical physics. 

Karl Friedrich Gauss, a German mathematician, 
proved the fundamental theorem of algebra, which 
states that every equation has at least one root. His work 
with imaginary numbers led to their increased accept 
ance. In the 1810's, Gauss developed a non-Euclidean 
geometry but did not publish his discovery. Working 
separately, Janos Bolyai of Hungary and Nikolai Loba- 
chevsky of Russia also developed non-Euclidean geome: 
tries. They published their discoveries about 1830. nthe 
mid-1800s, Georg Friedrich Riemann of Germany devel 
oped another non-Euclidean geometry. 

During the early 1800s, the works of German mathe: 
matician August Ferdinand Mébius helped develop a 
study in geometry that became known as topology. To- 
pology explores the properties of a geometrical figure 
that do not change when the figure is bent or stretched. 
See Topology. 

In the late 1800's, German mathematician Karl Theo 
dor Weierstrass worked to establish a more solid theo: 
retical foundation for calculus. In the 1870s and 18805, 
his student Georg Cantor developed set theory anda 
mathematical theory of the infinite. 

Much work in applied mathematics was performedin 
the 1800s. In Great Britain, Charles Babbage developed 
early mechanical computing machines and George 
Boole created a system of symbolic logic. During ae 
late 1800s, French mathematician Jules Henri Poincar 
contributed to probability theory, celestial mechanics: 
topology, and the study of electromagnetic waves 

Philosophies of mathematics in the 19005: ie 
mathematicians of the 1900's have shown concern r 
the philosophical foundations of mathematics. Ino! w 
to eliminate contradictions, some mathematicians ae 
used logic to develop mathematics from a set oe 
(basic statements considered to be true). Two AR 
philosophers and mathematicians, Alfred North ; 
head and Bertrand Russell, promoted a philosop! H 
mathematics called /ogicism. In their threevolutn 
work, Principia Mathematica (1910-1913), they 29 abe 
that all propositions (statements) in mathematics 
derived logically from just a few axioms. he early 

David Hilbert, a German mathematician ofti r mats 
1900's, was a formalist. Formalists consider mat! i 
to be a purely formal system of rules. Hilberts va 
to the study of imaginary spaces with an infinite 
of dimensions. ‘cian 

Beginning in the early 1900's, Dutch mater eed 
Luitzen Brouwer championed intuitionis™. 3 intuition 
people understand the laws of mathematics e , 
{knowledge not gained by reasoning of exper p Gd 

In the early 1930's, Austrian mathematician ae 1 
demonstrated that for any logical system, bie or 
ways theorems that cannot be proven either nd this 
false by the axioms within that system. He fou 
be true even of basic arithmetic. 


be 


Mathematicians have made major advances in the 
study of abstract mathematical structures during the 
1900's. One such mathematical structure is the group. A 
group isa collection of items, which may be numbers, 
and rules for some operation with these items, such as 
addition or multiplication. Group theory is useful in 
many areas of mathematics and such fields as subatomic 
physics. 

Since 1939, a group of mathematicians, most of whom 
are French, have published an influential series of books 
under the pen name Nicolas Bourbaki. This series takes 
an abstract approach to mathematics, using axiom sys- 
tems and set theory. 

New areas of mathematical specialization have arisen 
during the 1900, including systems analysis and com- 
puter science, Advances in mathematical logic have 
been essential to the development of electronic com- 
puters. Computers, in turn, enable mathematicians to 
complete long and complicated calculations quickly. 
Since the 1970's, computer-based mathematical models 
have become widely used to study weather patterns, 
economic relationships, and many other systems. 

Trends in teaching mathematics. Before the 1950s, 
most mathematics courses in schools in many countries 
Stressed the development of basic computational skills. 
During the late 1950's and the 1960's, new mathematics 
was introduced. New mathematics is a way of teaching 
mathematics that stresses understanding concepts 
rather than memorizing rules and performing repeti- 
ay drills. In the 1970s and 1980's, educators continued 
; € new mathematics, but they gave added emphasis 
n problem solving and computational skills. 
eoniorsities have moved away from teaching mathe- 
ki A e same way to all students. Instead, colleges 
ai ersities offer More courses in specialized appli- 

ations of mathematics in such fields as economics, en- 
gineering, and physics. 
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Applied mathematics 
Accounting Engineering Navigation 
Bookkeeping Insurance Surveying 
Budget Interest Technical drawing 
Discount _ Map Weights and 
Econometrics Measurement measures 
Branches of mathematics 

Algebra Geometry Topolog 

Shel y 
Arithmetic Probability Trigonometry 
Calculus Statistics 

Mathematical machines and devices 
Abacus Calculator Slide rule 
Adding machine Computer Vernier 
Other related articles 

Algorithm Number theory 
Chisanbop Numeration systems 
Determinant Permutations and 
Game theory combinations 
Infinity Progression 
Integer Series 
Maya (Communication and Set theory 

learning) Square root 
New mathematics Systems analysis 


Number and numeral 
Outline 


I. The importance of mathematics 

A. In everyday life 
B. In science 
C In industry 
D. In business 

Il. Branches of mathematics 
A. Arithmetic 
B. Algebra 
C. Geometry 
D. Analytic geometry and trigonometry 
E. Calculus and analysis 
F. Probability and statistics 
G. Set theory and logic 

Ill. History 


Questions 


What type of system do we use when measuring time in hours, 
minutes, and seconds? 

Which two men independently invented the branch of mathe- 
matics known as calculus? 

What did Euclid accomplish in his book the Elements? 

How does analytical geometry relate algebra to geometry? 

Which branch of mathematics got its name from the title of a 
book by al-Khowarizmi? 


How does pure mathematics differ from applied mathematics? 


What do mathematicians do when working as consultants to 
companies? 

How were Hindu-Arabic numerals introduced to Europe? 

How does trigonometry help astronomers, navigators, and sur- 
veyors? 

Which branch of mathematics would you use to calculate the 
chances that three tossed coins wili all turn up heads? 

Mather was the name of a family of intellectual and re- 

ligious leaders—father, son, and grandson—in colonial 

America. 

Richard Mather (1596-1669) was born in Lancashire, 
England. He was ordained a minister of the Church of 
England in 1620. But his Puritan beliefs antagonized 
church authorities, who suspended him from his minis- 
try in 1633. In 1635, he went to the Massachusetts Bay 
Colony, where he helped establish the Congregational 
Church in America. From 1636 until his death, he was 
pastor of the parish in Dorchester, near Boston, Massa- 


chusetts. 
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Mather helped compile the Bay Psalm Book (1640), 
the first book printed in the American Colonies (see Bay 
Psalm Book). He also helped write the Cambridge Plat- 
form (1648), which set forth the principles of Congrega- 
tional Church discipline and government. The Cam- 
bridge Platform was adopted in 1648. In about 1655, 
after his first wife died, Mather married the widow of 
John Cotton, who was the most prominent theologian of 
early colonial America. 

Increase Mather (1639-1723), the son of Richard, was 
born in Dorchester. He graduated from Harvard College 
in 1656 and received his M.A. degree from Trinity Col- 
lege in Dublin, Ireland, in 1658. He returned to America 
in 1661 and married the daughter of John Cotton in 1662. 
In 1664, Mather joined the Second Church of Boston in 
the important post of teacher. He became president of 
Harvard in 1686. 

During the late 1600's, many people opposed the 
strong governing powers of the Congregational Church. 
Some of these people, especially those in the Boston 
area, tried to liberalize the requirements for church 
membership. Mather was conservative in religious mat- 
ters and strongly opposed the liberals. This opposition 
led to his removal as president of Harvard in 1701. For 
the rest of his life, Mather wrote pamphlets attacking 
people who he thought threatened established church 
practices. 

Cotton Mather (1663-1728), the son of Increase, was 
born in Boston. He entered Harvard at the age of 12 and 
received his B.A. degree in 1678 and his M.A. in 1681. In 
about 1680, he joined his father at the Second Church of 
Boston as an assistant. He remained there until his 
death. 

Mather published nearly 500 books and pamphlets, 
many of which dealt with scientific subjects. In recogni- 
tion of his scientific writings, he became the first Ameri- 
can elected to the Royal Society, the famous British sci- 
entific academy. Both he and his father supported 
smallpox inoculation, though most colonists regarded it 
with suspicion. 

Mather's best-known book is Magnalia Christi Ameri- 
cana (1702). This book contains much information about 
the people and issues that were important in the early 
history of New England. 

Many historians believe that Increase and Cotton 
Mather helped stir up the Salem witchcraft trials of the 
1690's with their writings and sermons. The trials re- 
sulted in the execution of 19 people as witches and the 
pressing to death of a man who refused to plead to the 
witchcraft charge. Other historians believe that the 
Mathers’ reputation for persecution during the trials has 
been greatly exaggerated. 

Mathew, Theobald (1790-1856), an Irish Roman Cath- 
olic priest, founded a temperance movement to encour- 
age people to abstain completely from intoxicating liq- 
uor. His movement gained strength in Ireland, England, 
Scotland, and the United States. Father Mathew was 
born at Thomastown, in Tipperary. In 1814, he was or- 
dained a priest of the Franciscan Order. He began his 
temperance movement in 1838, after having seen the ill- 
effects of drink on the people under his care. 
Mathias, William James (1934-1992), was a Welsh 
composer, conductor, and pianist. He was professor of 
music at University College, Bangor from 1970 to 1988. 


He became artistic director of the North Wales Music 
Festival in 1972. 

Mathias was born in Whitland, Dyfed. He studied at 
London's Royal Academy of Music. He wrote concertos 
for piano, harp and clarinet, as well as church, organ, 
symphonic and vocal music. His opera The Servants 
(1980) has a text by the novelist Iris Murdoch. In 1981, 
Mathias composed a special anthem for the wedding of 
the Prince and Princess of Wales. 

Matilda. See Kings and queens of Britain and Ireland 
(The Normans). 

Matisse, Henri (1869-1954), a French painter, was one 
of the most influential artists of the 1900s. He was the 
leader of the Fauves, a group of painters who started 
the first important art movement of the era. Matisse was 
also a sculptor, book illustrator, and tapestry designer. 


Henri Matisse was a French artist. The self-portrait on the left 
and the photograph on the right both date from 1949. 


pagon Dett 
s Matisse“ 


The Royal Museum of Fine Arts, Cope” 


Portrait of Madame Matisse, painted in 1905, showa i 
emphasis on colour, which is typical of the fauve m 


e's favourite subjects included human figures, 
es, and scenes of interiors. He believed that a 
was more important as an object of art than as 
ntation of reality. He made no attempt to create 
n of realistic forms and space. Instead, he used 
Š colour and lines to produce patterns and a 
of movement. Some critics believe that Matisse 
‘has no equal in the use of colour among artists of the 
His paintings feature unusual colour combina- 
elaborate patterns. Matisse’s works, especially 
the 1920s, have a decorative quality similar to 
ofthe Near and Middle East. 
e was born in Le Cateau, near Cambrai, He en- 
law school in 1887 but began to paint in 1890 as a 
le while recovering from an operation. In 1891, 
moved to Paris to study art. In the early 1890s, 
d with dark colours. But he showed the influ- 
f the bright colours of the impressionists in his 
g The Dinner Table (1897). 
, Matisse and the other fauve painters held an 
tion of their work. The brilliant colours and bold 
of these paintings shocked the Paris art world. 
i Matisse’s fauve paintings, Landscape at Colli- 
is reproduced in colour in the Painting article. See 
S, 
1907 to about 1920, Matisse painted increas- 
id designs that reflected the influence of the 
hartist Paul Cézanne and of the cubists. Matisse 
his most important work as a sculptor during 
iod. In his last years, Matisse created simple and 
compositions made of cut paper. From 1948 to 
designed and decorated the Chapel of the Ro- 
Vence, France. 
James Mario (17457-1806), an American sea- 
ed as a midshipman on the ship Endeavour, 
ded by the British explorer James Cook. Matra 
the Endeavour when it anchored in Botany 
lis alia, in 1770. In 1783, he outlined proposals for 
on of New South Wales and sent his pro- 
ISto the British government. He proposed that 
ican /oyalists (Americans who remained loyal to 
i Ww the American Revolution) should colonize 
ilia. Matra, a loyalist, was born in New York City. 
larchal family. See Family (Traditional families 
er cultures). 
ris the substance of which all things are made. 
vic oo of matter. The objects may differ 
“a ae poe, But they have one thing in 
i Reine all occupy space. Therefore, scientists 
Er has matter as anything that occupies space. 
ints inertia. This means that it resists any 
Ein pe ndien of rest or of motion. The quantity 
ih Ree. ohjeet is called its mass, but scientists 
iis o define mass as a measure of inertia. 
Fis Apa attraction for a given mass gives 
Eo G T Grevitys pull on an object decreases 
N, obje raf rom the centre of the earth. For this 
4 š that move from the earth into outer 
weight" even though their masses remain 
i e. See Mass, 
hed people, animals, or machines working, 
Webecome s a fire, or see light from an electric bulb, 
Volve ener ware of energy. All these processes in- 
9Y. Scientists often define energy as the abil- 
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Matter exists in three forms—solids, such as rocks; liquids, such 
as water; and gases, such as air. 


ity to do work, or to move matter. Heat is the kind of en- 
ergy most familiar to us. All other kinds of energy may 
be changed into heat. See Energy. 

Matter can be changed into energy and energy into 
matter. For example, matter changes into energy when 
radium and other radioactive elements disintegrate and 
when atomic bombs explode. Energy changes into mat- 
ter when subatomic particles collide at high speeds and 
create new, heavier particles. 


The properties of matter 


All of us easily recognize many varieties of matter. 
Each variety possesses certain characteristics that are 
common to all samples of its special kind. We base our 
recognition of each variety of matter on knowledge of 
these special characteristics, or properties. These prop- 
erties distinguish one kind of matter from other kinds. 
Matter has two main types of properties—physical and 
chemical. 

Physical properties. People recognize certain kinds 
of matter by sight, smell, touch, taste, or hearing. We 
can recognize gold and copper by colour, sugar by 
taste, and petrol by odour. These are examples of some 
of the physical properties of matter. Another physical 
property ‘of matter is density, or the amount of mass for 
each unit of volume. Because of the difference in den- 
sity, a block of cork weighs less than a block of all com- 
mon woods the same size. Solubility (the ability of one 
kind of matter to dissolve in another) and conductivity 
(the ability of matter to conduct heat or electricity) are 


also physical properties. 
Chemical properties of matter describe how a sub: 
es chemical change. For ex- 


stance acts when it undergo 
ample, a chemical property of iron is its ability to com- 
to form iron oxide, or rust. 


bine with oxygen in moist air 

Scientists call such changes in the composition of mat- 
ter chemical changes. Some changes alter the value of 
physical properties, such as weight or density, but pro- 
duce no change in the composition of the matter. Scien- 
tists call these physical changes. When water changes to 
steam it undergoes physical, but not chemical, change 


(see Physical change). 
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Compounds and elements. By using chemical proc- 
esses, scientists may be able to separate a substance 
into two or more simpler kinds of matter with new 
properties. If so, they call the substance a compound 
substance, or a chemical compound. Substances that do 
not break down into simpler varieties of matter by 
chemical means are called elementary substances, or 
chemical elements (see Element, Chemical). 


Structure of matter 


All ordinary matter is made up of atoms, An atom is 
the smallest quantity of an element that can enter into 
chemical reaction to form a compound. Atoms are com- 
posed of particles called protons, neutrons, and elec- 
trons. Protons and neutrons, in turn, are made up of par- 
ticles called quarks. Quarks are held together by 
particles called g/uons. 

All the atoms of an elementary substance are identi- 
cal. When two or more elements combine to form a 
compound, the atoms of one substance combine with 
the atoms of the other substances. The atoms form 
larger particles called mo/ecules. Water consists of mol- 
ecules, each of which contains two atoms of hydrogen 
and one of oxygen. Atoms and molecules are extremely 
small. If the molecules in a single drop of water were 
counted at the rate of 10 million each second, a person 
would need about 5 million years to count them all. 

Compounds may be organic or inorganic. Organic 
compounds contain the element carbon. They are called 
organic because most of the compounds found in living 
organisms (animals and plants) contain carbon. All other 
compounds are classed as inorganic. These classifica- 
tions are not completely rigid. Organic molecules are 
among the largest molecules. They may contain thou- 
sands of atoms. 

Molecules are bound together by electrical force. 
This force comes from the electrons in the atoms. Elec- 
trons in a molecule may be exchanged between atoms 
in what chemists call ‘onic bonding. Electrons may also 
be shared between atoms in what chemists call covalent 
bonding (see Chemistry [Fundamental ideas). 


Conservation of matter 


Before the famous German-American scientist Albert 
Einstein developed his theory of relativity, scientists be- 
lieved that matter was never created or destroyed (see 
Relativity). Their idea was called the conservation of 
matter. But Einstein proved that mass and energy are in- 
terchangeable. For example, if a chemical change gives 
off energy as heat and light, then the substances that 
changed must have lost some mass. In all ordinary 
chemical reactions that take place in factories, homes, 
and laboratories, the amount of mass lost is far too small 
to be measured. 

Measurable quantities of mass are changed into en- 
ergy only in nuclear reactions that occur in atomic reac- 
tors or atomic bombs, Because of Einstein's work, scien- 
tists now state the conservation law this way: Mass- 
energy may not be created or destroyed, but each may 
be converted into the other. 


States of matter 


Matter can ordinarily exist in three physical states— 
solid, liquid, and gas. For example, ice is solid water. 


When heated, it melts at a definite temperature to form 
liquid water. When heat causes the temperature of the 
water to rise to a certain point, the water boils, produc. 
ing steam, a gas. Removal of heat reverses these proc- 
esses. In spite of these changes of physical state, the 
chemical composition of water remains the same, A 
fourth state of matter, called plasma, exists under spe- 
cial conditions. 

Solids. All solids have form. They also have hardness 
and rigidity, or the ability to oppose a change of shape, 
For example, stone does not change shape easily. Some 
solids, like salt or sulphur, are brittle and will shatter 
when struck. Others have great tensile strength and re- 
sist being pulled apart. Still others, particularly metals, 
have malleability (the ability to be beaten into thin 
sheets) and ductility (the ability to be drawn into wires), 
These properties depend on the particles that make up 
the substance and the forces acting among them. The 
atoms in almost all solids are arranged in regular pat 
terns, called crystals. See Solid. 

Liquids have no shape of their own. But they have the 
ability to flow. They take the shape of any container in 
which they are placed. They fill it only when their vol- 
ume equals that of the container. Iron and steel are rigid 
in their solid state. But manufacturers often melt them 
and pour them into moulds. See Liquid. 

Gases. All gases, regardless of the composition of 
their molecules, have almost identical physical behav- 
iour. Compared with liquids or solids, they have low 
densities. They exert pressure equally in all directions. 
All are compressible. When heated, gases expand 
greatly or exert a greater pressure when confined ina 
vessel of fixed volume. See Gas. 

Plasmas make up a fourth state of matter and cannot 
be seen by people in their everyday lives. Plasmas form 
in the interior of stars, in outer space, and in some labo 
ratory experiments. Plasmas result when the atoms inà 
gas become /onized (electrically charged). Electrical 4 
forces between the gas atoms give the gas new physical 
properties. See Plasma. 


Dark matter 


The visible universe is made up chiefly of the two 
lightest elements. It consists of about 75 per cent hy a 
gen and 24 per cent helium, with the heavier elenna 
making up the remainder. However, there is convine 
evidence that most of the matter in the universe is n0 
visible. This invisible matter is called dark matter, u 
scientists believe that dark matter may not be compo 
of atoms, or even of electrons, protons, neutrons, a 
quarks. Instead, it may be composed of yet und 
ered types of particles. The nature of dark matter ‘see 
of the most important questions in science today. 
Dark matter. 
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of the works of J. S. Bach, Mozart, and Beethoven. He 
also built a reputation as a skilful piano teacher. Mat- 
thews was born in Coventry and studied at the Royal 
Academy of Music in London. He made his début in 
1939. He was professor of music at the University of 
Newcastle from 1971 until 1984. 

Matthews, Sir Stanley (1915- ), a British footbal- 
ler, became one of the world's greatest soccer players. 
His bodyswerve and brilliant ball control made him fa- 
mous. He played outside right for England 56 times be- 
tween 1934 and 1957. He played for Stoke City and 
Blackpool football clubs in England. On retiring from ac- 
tive football, Matthews joined Port Vale as manager. He 
was the first professional footballer to be knighted. Mat- 
thews was born at Hanley, Stoke-on-Trent, in Stafford- 
shire. 


Sir Stanley Matthews played in first-class soccer until he was 
50. He began his brilliant career when he was 15. 


Matthias, Saint was an early Christian. He is men- 
tioned once in the New Testament of the Bible as a fol- 
lower of Jesus who was chosen by the remaining 11 
apostles to replace Judas Iscariot (Acts 1:1 5-26). Accord- 
ing to later tradition, Matthias travelled in Judea, Turkey, 
and Ethiopia as a missionary. Matthias’ feast day is May 
14 in the West and August 9 in the Eastern Orthodox 
Church. 4 

Matthias Corvinus. See Hungary (The Kingdom of 
Hungary). at 
Mattress. See Bed. i 
Matura, Mustapha (1939-  ), a West Indian-born 
writer, won praise for his plays about black immigrants 
in Britain in the 1970s. In 1978, he helped found the 
Black Theatre Cooperative, Britain's leading black thea- 
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tre company. He has written a number of plays for tele- 
vision. 

Mustapha Matura was born in Trinidad and educated 
at Belmont Boys Roman Catholic Intermediate School. 
He moved to England in 1961. His first play As Time 
Goes By (1967) brought him critical acclaim and has 
been widely produced. It concerns a Trinidadian mystic 
and con man who solves everyone's problems for a fee. 
The jokes and high spirits cover the despair of charac- 
ters struggling to get by in a hostile environment. 

His other plays examine different aspects of contem- 
porary black experience. Nice (1973), and Welcome 
Home Jacko (1979), deal with Britain. Play Mas (1974), In- 
dependence (1979), and A Dying Business (1980) concern 
the Caribbean. His television drama brought his work 
before a larger audience in the 1980's. Examples are No 
Problem (1983) and the series, Black Silk (1985). 
Matzah. See Passover. 

Mau Mau was a secret movement that included Afri- 
cans who wanted to end British colonial rule in Kenya. 
Most who took the oath of unity were Kikuyu people 
who lived in overcrowded areas. 

The Mau Mau movement began in the late 1940's. 
British forces started a drive to wipe out the movement 
after a series of murders and other terrorist attacks by 
the Mau Mau started in 1952. Jomo Kenyatta, who later 
became president of Kenya, was convicted of leading 
the movement and was held in a remote area until 1961. 
When the fighting ended in 1956, about 10,000 Kikuyu 
had been killed. About 2,000 other Africans, 95 Europe- 
ans, and 29 Asians lost their lives supporting the colo- 
nial government. 

See also Kenya (Opposition to the British). 
Maugham, W. Somerset (1874-1965), a fiction and 
drama writer, became one of the most popular British 
authors of the 1900’. His reputation stood far higher 
with the public than with critics. 

Maugham usually wrote in a detached, ironic style, 
yet he often showed sympathy for his characters. His 
semiautobiographical novel Of Human Bondage (1915) 
established his position as a serious writer. Considered 
his finest work, it is a realistic story of a medical stu- 
dent's bondage to his lameness and his love for an un- 
appreciative woman. Cakes and Ale (1930) is generally 
ranked next among Maugham’s novels. It is a comic sat- 
ire about an English author (possibly Thomas Hardy, al- 
though Maugham denied it). Maugham based his novel 
The Moon and Sixpence (1919) on the life of the painter 
Paul Gauguin. Maugham’s experiences in the British se- 
cret service during World 
War I (1914-1918) provided 
the background for a 
group of related stories 
published as Ashenden 
(1928). 

Maugham’s Collected 
Short Stories was pub- 
lished in four volumes in 
1977 and 1978. The Sum- 
ming Up (1938) and A Writ- 
er's Notebook (1949) are 
the direct, personal obser- 
vations of a professional 
writer. 


W. Somerset Maugham 


Maugham wrote many sophisticated plays, beginning 
with Lady Frederick (1907). His most popular comedies 
include The Circle (1921) and The Constant Wife (1927), 

William Somerset Maugham was born in Paris, the 
son of a British embassy official. He studied medicine at 
the request of his family, but he never practised after 
completing his basic training. 

Maui. See Hawaii (The islands). 

Mauna Kea is a volcano on the American island of Ha 
waii. Its peak rises 4,205 metres above sea level and 
10,203 metres above the base of the mountain on the 
floor of the Pacific Ocean. Its rise from base to peak is 
the greatest in the world. This distance is 1,356 metres 
longer than the rise from sea level to the peak of Mount 
Everest. The name Mauna Kea means white mountain. 

See also Mountain (diagram: Major mountains). 
Mauna Loa, a volcanic mountain on the American is- 
land of Hawaii, rises 4,169 metres above sea level in Ha 
waii Volcanoes National Park, It is the world’s largest 
volcano. At the top is Mokuaweoweo, a crater. Kilauea 
volcano lies on the southeastern slope. 

Mauna Loa‘s longest eruption lasted 18 months from 
1855 to 1856. Most of the lava produced by eruptions 
comes from the sides of the mountain, not from the 
peak crater. In 1926, lava destroyed a fishing village. 
Parts of other villages were buried in 1950. An eruption 
in 1984 sent lava flowing to within 6.4 kilometres of the 
city of Hilo. 

See also Mountain (diagram: Major mountains); Vol- 
cano (Shield volcanoes; table; diagram). 

Maundy money is distributed by the British sover- 
eign to specially selected men and women on Maundy 
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thursday, the day before Good Friday. One man and 

one woman are selected for each year of the sovereign's 
age. Maundy pence, made of silver, are specially struck 
atthe Royal Mint, the department where all British coins 
are made. The coins have face values of one, two, three, 
and four pence, but are worth much more, Each person 
receives one Maundy penny for each year of the sover- 
eign’s age. In addition, each man and woman receives a 
purse containing 5 pounds and 50 pence. 

The word Maundy derives from the Latin word man- 
datum (command). The custom originated from foot 
washing and alms giving by medieval abbots. For many 
years, the distribution of Maundy money took place at 
Westminster Abbey. But recently the ceremony has 
sometimes been held in certain other cathedral cities, 
such as Rochester and Hereford. 

See also Maundy Thursday. 

Maundy Thursday also called Holy Thursday, is ob- 
served on the Thursday during Holy Week in the Chris- 
tian calendar. It comes three days before Easter. 

Maundy Thursday celebrates two events of Jesus 

Christs last week on earth—washing the feet of His dis- ° 
ciples and sharing the Last Supper with them. 

The name Maundy probably comes from a Latin word 
that means mandate or commandment. It refers to Jesus 
commandment that His disciples wash one another's 
feet as He had washed theirs. The commandment is 
linked with His words to the disciples (John 13: 34):"A 
new commandment | give unto you, That ye love one 
another,” 

Special services on Maundy Thursday may include a 
reenactment of the washing of feet and the administer- 
ing of Communion. Both acts help to visibly remind 
Christians of their share in Christ's love. 


See also Holy Week. 
assant, Guy de. See De Maupassant, Guy- 
urer, lon Gheorghe (1902- _), served as prime 


ae of Romania from 1961 until he resigned in 1974. 
H Was a member of the Presidium, the Romanian Com- 
Uunist Party's chief executive body, from 1965 to 1974. 
oe was born in Bucharest and earned a law de- 
a ucharest University. During the 1930s, he 
tals ive defence attorney for Communists in various 
named aurer joined the party in 1936. In 1945, he was 
to 1955, Be secretary for communications. From 1948 
Research aurer was director of the Institute for Juridical 
preside: of the Academy of Sciences. He became vice 
Be nt of the National Assembly in 1957 and minister 
loreign affairs in 1958. 
Roman on See Moors; Rome, Ancient (map: The 
the ry N, François (1885-1970), a French author, won 
among ie Prize for literature. His novels are set 
atitudes t le class people in his native Bordeaux. The 
ect his eam sin and love expressed in his fiction re- 
le ae Catholic faith. Mauriac’s novels explore 
an ahs of human existence, the nature of destiny, 
His storie: n guilt before a judging though forgiving God. 
ânguage His noted for their psychology and beautiful 
tsa Spats Major novels include The Kiss to the Leper 
, anes Desqueyroux (1927), Vipers Tangle 
In 1934 e Frontenac Mystery (1933). 
Mauriac began to write essays on his view of 


life and li 
nd literature for the newspaper Le Figaro. These es- 
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says have been republished periodically in collections 
called Journals. Mauriac also wrote several plays, in- 
cluding Asmodée (1938) and Le Feu sur /a terre (1951). 
His poetry was collected in Le Sang dAtys (1940). His bi- 
ographies include two studies of Christ, Life of Jesus 
(1936) and The Son of Man (1958). Mauriac was elected 
to the French Academy in 1933. Claude Mauriac, his son, 
is also a well-known novelist. 
Mauritania is a country in western Africa. It stretches 
eastward from the Atlantic coast into the Sahara. Arabic- 
speaking people called Moors make up most of the 
country's population. Black Africans form a large minor- 
ity group. 

Mauritania was once a colony in French West Africa. 
It became independent in 1960. Its name in French is 
République Islamique de Mauritanie (Islamic Republic 
of Mauritania). The name comes from the fact that al- 
most all the people are Muslims. Nouakchott, a town of 
about 350,000, is the capital and largest city. 

Government. A president serves as head of state of 
Mauritania, and a prime minister as head of govern- 
ment. The president manages the nation’s foreign affairs. 
The prime minister, with the help of the Council of Min- 
isters (cabinet), directs the day-to-day operations of the 
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Mauritanians gather in Nouadhibou, the nation’s chief port. 
Arabic-speaking people called Moors make up most of the 
country’s population. Black Africans form a large minority. 


government. A legislature passes the laws. The legisla- 
ture consists of a Senate with 53 members and a Na- 
tional Assembly with 79 members. The people elect the 
president and the members of the legislature. The presi- 
dent appoints the prime minister, who then appoints 
members to the Council of Ministers. 

Mauritania is divided into 12 regions and 1 district for 
purposes of local government. The capital makes up the 
district. The Republican Democratic and Social Party 
(PRDS) is the largest political party in Mauritania. 

People. About 99 per cent of the people are Muslims. 
The way of life differs among the various groups. 

The majority of people are Moors, descendants of 
Arabs and Berbers. Most Moors speak Arabic. Some 

lead a nomadic life, living in tents and moving over the 
desert with their cattle in search of waterholes and pas- 
tureland. Others live in cities, villages, or rural areas. 

The Moors are divided into two main groups, white 
Moors and black Moors. The terms white and black 
refer to social status and family lineage rather than to 
skin colour. The white Moors, who have the higher sta- 
tus, are in turn divided into two groups, the warriors 
and the marabout (saintly) tribes. Before French rule, the 
warriors were a nobility who kept black slaves. Other 
tribes served the warriors, whose chief occupation was 
fighting. The marabout have always raised cattle, sheep, 
and other livestock. Traditionally, leading marabout fam- 
ilies were a learned class who studied religion and law 
and advised the warriors. 

About a third of Mauritania’s people are black Afri- 
cans belonging to any of several ethnic groups. Many 
are farmers who live in villages along the Senegal River. 
Their circular huts, with walls made of sun-dried mud- 
brick, stand along narrow, twisting village pathways. 

The largest black ethnic group is the Toucou/eur. Other 
groups include the Fulbe (also called Fulani, the 
Soninké, the Wolof, and the Banbara. The blacks were 
the first to gain a modern education in Mauritania, and 


many now hold jobs in government and as teachers, 

Mauritania has two main languages, Arabic and 
French. Both have been used extensively in government 
and education. But black ethnic groups also speak their 
own languages. Serious disputes over language use 
have broken out over the years. In 1991, Arabic became 
the country's official language. At the same time, Arabic 
and three black languages—Poular, Soninké, and 
Wolof—were recognized as national languages. Bot 
Moors and blacks seek to promote their own languages, 

Only 10 per cent of Mauritania’s children attend pri- 
mary school, and an even smaller percentage attend 
secondary school. The country’s first university, the Uni- 
versity of Nouakchott, opened in 1983. 

Land. An imaginary line drawn between Nouakchott 
on the coast and Néma in the southeast divides Maurita- 
nia into two major land regions. The Sahara covers most 
of the area north of the Nouakchott-Néma line. It is bro- 
ken only by rocky plateaus and a few oases. 

The small part of the country south of the line re- 
ceives enough rainfall to support farming and livestock 
raising. It contains two fertile areas—a narrow plain 
along the Sénégal River and a savanna (grassland with 
scattered trees) in the southeast. Farmers grow millet, 
rice, and other crops on the plain. Herders raise live- 
stock in the savanna area. Eighty per cent of the people 
live in the south. 

Mauritania’s climate is hot, but temperatures vary 
greatly. Desert temperatures may fall from over 38°C 
during the day to 7 °C at night. The average monthly 
temperatures at Nouadhibou (formerly Port-Etienne) 
vary from 33 °C in September to 12 °C in January. Rainfall 
also varies greatly. There is little rain in the north, South 
ern Mauritania receives more than 50 centimetres of 
rain a year. n 

Economy. Mauritania’s economy is based on agricul 
ture and about 65 per cent of the people are farmers 
and livestock herders. Chief food crops include millet, 
dates, maize, red beans, and rice. Gum arabic, which is 
used to make an adhesive called mucilage, and livestock 
are important exports. A rich fishing ground lies off the 
coast. 4 

Large high-grade iron ore deposits near Fdérik are 


Facts in brief about Mauritania 


Capital: Nouakchott. 

Official language: Arabic. National /anguages— 
Soninké, Wolof. 

Area: 1,030,700 km?, Greatest distances— 
east-west, 1,255 km. Coastline—666 km. 

Population: Estimated 1996 population—2,39' 
people per km; distribution, 54 per cent ru 
urban. 1988 census—1,864,236. Estimated 200 
2,752,000. 

Elevation: Highest—Kediet jill, 915 m above sea le 
sea level along the coast. 

Chief products: Agricu/ture—dates, gum ar 
tle, sheep, goats), millet. Mining—iron ore. 
and freshwater fish. 

Flag: The flag is green and has a yellow star and t stand for 
centre. The green colour and the star and crescent face The 
Mauritania’s ties to Islam and the rest of northern ale the Së 
yellow stands for the country’s ties to nations sout 
hara. See Flag (picture: Flags of Africa). _ 5 khoums: 

Money: Currency unit—ouguiya. One ougulya = 
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Mauritania's most important mineral resource. The iron 


ore is exported chiefly to Europe. 

Incomes in Mauritania are low, and most workers 
make only enough to provide for their families. The gov- 
ernment depends on aid from other countries. The gov- 
ernment has expanded the fishing industry, which is 
now important economically. Poor communications and 
transportation hinder economic development. 

History. From the A.D. 300's to the 1500's, areas of 
what is now Mauritania were part of three great West 
African empires—Ghana, Mali, and Songhai. In the early 
1900s, archaeologists identified ruins in southeastern 
Mauritania as part of Kumbi Saleh, the capital of the 
Ghana Empire. See Ghana Empire; Mali Empire; 

Songhai Empire. 

The Portuguese landed in Mauritania in the 1400s, 
but continuous European contact did not begin until the 
1600s, Between the 1600's and the 1800s, France, Britain 
(now the United Kingdom), and the Netherlands com- 
peted for the Mauritanian gum arabic trade. France 
began to occupy Mauritania in 1902 and set up a protec- 
forate in 1903. Xavier Coppolani became the first gover- 
nor of the protectorate. Modern Mauritania is largely 
the result of Coppolani’s work in promoting Mauritanian 
identity separate from neighbouring states and of his 
successors’ ability to extend French rule over the coun- 
try. Mauritania became a French colony in 1920. 

After World War I (1939-1945), Mauritanian political 
leaders began to gain power. In 1946, Mauritania be- 
came a territory in the French Union. It became a self- 
governing republic in the French Community in 1958. 
Mokhtar Ould Daddah was elected prime minister in 
1959, He favoured independence and close ties with 
West African countries. On Nov. 28, 1960, Mauritania be- 
came fully independent. Morocco claimed that Maurita- 
nia was historically Moroccan territory and did not rec- 
ognize its independence until 1970. 

r In P Mauritania adopted a constitution that set up 
“leah oe system of government. Ould Daddah, 

ical the first president, merged Mauritania‘s four po- 
ale’ pas into a single party, the Mauritanian Peo- 
Mad rty. A 1965 constitutional amendment officially 

i e Mauritania a one-party state. 

Ka one Spain gave up control of its overseas prov- 
ok sapanen Sahara, and Mauritania and Morocco 
inan its administration. This area—which borders 
fa amay Morocco, and Algeria—is now called West- 
aid Fe Mauritania claimed the southern part of the 
na se 5 orocco claimed the northern part. But Alge- 
called Te enon of people of Western Sahara 
ae aaa Front opposed the claims. Fighting 
rom Mau ree Polisario Front troops, and troops 
Up ts cla ritania and Morocco. In 1979, Mauritania gave 

Inthe a iod ended its role in the fighting. 
spread poate 1980s, a severe drought caused wide- 
tame mon shortages in Mauritania. The drought be- 
Pleto ae severe in the mid-1980's, causing many peo- 
overpoputat rom rural areas to cities. The cities became 
tania's e Farm production fell sharply, and Mauri- 

n1978 A on foreign aid increased. 
tool control ay leaders overthrew Ould Daddah and 
ruled the co, of the government. Military leaders then 
lished a m ee until 1992, when Mauritania estab- 

ultiparty democracy. In 1992, Maawiya Ould 
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Sid Ahmed Taya, an army colonel who had served as 
president of the military government, was elected presi- 
dent. Parliamentary elections were also held that year. 

See also French West Africa; Nouakchott. 
Mauritius is an island nation in the Indian Ocean. Its 
chief island, also called Mauritius, lies about 800 kilome- 

tres east of Madagascar and about 4,000 kilometres 
southwest of India. Overpopulation is one of the coun- 
trys problems. Sugar-cane fields cover about half of the 
island. Bare, black volcanic peaks tower over the sugar- 
cane fields. Sugar is the island's chief product. 

The Dutch claimed Mauritius in 1598. Later, France 
and then Great Britain (now known as the United King- 
dom) ruled the island. Mauritius gained its independ- 
ence in 1968. It remained a member of the Common- 
wealth of Nations. Port Louis, a city of about 138,000 
people, is the capital and leading port. 

Government. Mauritius is a republic. From 1968, the 
year Mauritius won independence from the United 
Kingdom, until 1992, the country was a constitutional 
monarchy, with Queen Elizabeth II as head of state. 
Mauritius became a republic on March 12, 1992. A 
prime minister, who is chosen by the majority party in 
the assembly, runs the government. 

The 70-member National Assembly passes laws for 
the country. Elections for the assembly are held at least 
once every five years. Adults cast three votes, and elect 
three assembly members from each of the island's 20 
districts. To guarantee fair representation for minority 
groups, an electoral supervisory commission chooses 
eight more members from among unsuccessful candi- 
dates. They choose four members from minorities that 
do not have enough representatives in the assembly in 

roportion to their numbers in the population. They 
choose the other four on the basis of minority groups 
and political party. Throughout Mauritius, councils gov- 
ern villages and towns. The members of these councils 
are elected by adult voters. 

People. The people of Mauritius are descendants of 
European settlers, African slaves, Chinese traders, and 
Indian labourers and traders. Almost 70 per cent of the 
people are Indians, and almost 30 per cent are people 
of European and African or Indian ancestry called Cre- 
oles. The rest are Chinese or Europeans. Most of Mauri- 
tius European inhabitants are of French descent. 


Port Louis, on the west coast of Mauritius, is the country’s capi- 


tal city and main port. 
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About three-fifths of the people live in villages and 
other rural areas. Most Europeans live in towns. Most 
villagers live in houses with concrete or wooden walls 
and corrugated iron roofs. Most men wear Western- 
style clothes. Indian women wear the sari (a straight 
piece of cloth draped around the body). 

English is the official language, but French may also 
be used in the Legislative Assembly. Most of the people 
speak Creole, a French dialect. Some Indians speak one 
or more of six Indian dialects, and the Chinese speak 
two Chinese dialects. Most Europeans speak French. 

More than 50 per cent of the people are Hindus. 
About 30 per cent are Christians, and over 17 per cent 
are Muslims. 

Primary and secondary education is free, but not 
compulsory. About 60 per cent of the people can read 
and write. Mauritius has an agricultural college, a teach- 
ers’ training college, and a university college. 

Land. Mauritius covers a total of 2,040 square kilome- 
tres, The country consists of the island of Mauritius, 
which has an area of 1,865 square kilometres, and sev- 
eral other islands. The other islands include Rodrigues, 
about 550 kilometres east of Mauritius; Agalega, two 
small islands about 900 kilometres north of Mauritius; 
and the Cargados Carajos Shoals, about 400 kilometres 
north. The island of Diego Garcia, in the Chagos Archi- 
pelago, lies about 2,000 kilometres northeast of the is- 


Facts in brief about Mauritius 


Capital: Port Louis. 

Official language: English. 

Area: 2,040 km*. Greatest length—61 km. Greatest width—47 km. 
Coastline—161 km. 

Elevation: Highest—826 m. Lowest—sea level. 

Population: Estimated 1996 population—1,140,000; density, 559 
people per km}; distribution, 59 per cent rural, 41 per cent 
urban, 1990 census—1,056,660. Estimated 2001 population— 
1,193,000. 

Chief product: Agricu/ture—sugar. 

National anthem: “Motherland.” 

Flag: The flag's four horizontal stripes are red, blue, yellow, and 
green (top to bottom). Red stands for the struggle for free- 
dom, blue for the Indian Ocean, yellow for the light of inde- 
pendence shining over the island, and green for agriculture. 

Adopted 1968. See Flag (picture: Flags of Africa). 

Money: Currency unit—Mauritian rupee. One rupee=100 cents. 


land of Mauritius. Diego Garcia is part of the British In- 
dian Ocean Territory, which is controlled by the United 
Kingdom. But Mauritius claims the island (see Diego 
Garcia). 

The island of Mauritius was formed by volcanoes that 
left the land covered with rocks and a thick layer of lava 
A misty plateau in the centre of the island rises 671 me. 
tres above sea level. This area may receive up to 510 
centimetres of rain a year. In the north, the plateau 
slopes to the sea. But it drops sharply to the southem 
and western coasts. Dry regions that receive only about 
85 centimetres of rain a year lie in the southwest. Coral 
reefs surround all but the southern part of the island, 

Summer lasts from November to April, and the tem- 
peratures then average about 26 °C. Southeast winds 
bring rain to the plateau. Sometimes cyclones strike the 
island. Winter lasts from June to October. Temperatures 
then average about 22 °C. 

Economy. Much of the nation’s income comes from 
the sugar industry. Almost all its exports are sugar or 
sugar products. About one-third of all workers grow, 
harvest, or process sugar cane. 

Farmers also grow tea in the wet uplands. About two- 
thirds of the tea crop is exported. Some tobacco is 
grown and made into cigarettes. People grow vegeta: 
bles in gardens or between rows of sugar cane. Almost 
all of the country’s food, including rice and meat, must 
be imported. The country has some small industries. 
Tourism also contributes to the economy. Mauritius has 
about 850 kilometres of paved roads. 

History. In the 1500's, Portuguese sailors became the 
first Europeans to visit Mauritius island. Mauritius was 
uninhabited until the Dutch claimed it in 1598, and 
named it after Prince Maurice of Nassau. The Dutch cap: 
tured people from Madagascar to cut down the ebony 
forests, but they abandoned Mauritius in 1710. 

In 1715, France took possession of the island, and re 
named it Île de France. French colonists from the neigh 
bouring island of Bourbon (now Reunion) moved to 
Mauritius in 1722. They imported slaves, built a port, 
and planted coffee, fruit, spices, sugar, and vegetables 

During the Anglo-French wars of the 1700s, the 
French launched attacks from the island against on 
shipping in the Indian Ocean and against British sr 
ments in India. The British captured the island in 1810 
made it a colony, and renamed it Mauritius. y 

In 1833, Britain ordered the abolition of slavery! i 
empire. More than 75,000 slaves were freed in v 
tius. Most of them refused to continue working on t 
sugar plantations. Planters then brought in nearly 
450,000 Indian labourers between 1835 and 1907. ha 

Mauritius began to achieve self-government în aH 
1950's and became completely independent in Ma 


ime 
1968. From 1968 to 1982, the Labour Party led by a 
rolled the 


it Move" 


in its 


ment (MMM) gained control through elect 
rood Jugnauth became prime minister. In 1983, he Mili 
from the MMM and formed a new party called | anal- 
tant Socialist Movement (MSM). The party forme tits 
liance with two other political parties and won = minis 
held in August 1983. Jugnauth remained as prim litical 
ter. The MSM, in coalition with other leading p° tions 
parties, also gained a majority in the general eleg 


held in August 1987 and September 1991. Aneerood 
jugnauth remained as prime minister. On March 12, 

4992 Mauritius became a republic. Sir Veerasamy Ringa- 
doo, the governor general, became the first president of 
the republic for a period of three months before hand- 
ing over to Cassam Uteem, the former industry minister. 

‘See also Port Louis; Dodo; Uteem, Cassam. 

Maurois, André (1885-1967), was the pen name of 
fmile Herzog, a French novelist and biographer. Mau- 
rois tried to attain in his life and writings the spirit of the 
french writer Michel de Montaigne—a sceptical detach- 
ment from life, mixed with humour. These qualities ap- 
pear in his best works. 

Maurois’ place in literature probably rests with his bi- 
agraphies of English and French authors. His most nota- 
ble works include the lives of Percy Shelley Uriel, 1923), 
Benjamin Disraeli (The Life of Disraeli, 1927), Lord Byron 
(Don Juan, 1930), George Sand (Lélia, 1952), Victor Hugo 
(Olympio, 1954), and three generations of the Alexandre 
Dumas family (7he Titans, 1957). 

Maurois was born in Elbeuf, in the department of 
Seine-Maritime. During World War | (1914-1918), he 
served as a French liaison officer with the British Army. 
Hisfirst works were two humorous novels based on his 
War experiences, The Silence of Colonel Bramble (1918) 
and Les Discours du Docteur O'Grady (1922). Climats 
(1928) established Maurois as a skilful novelist with an 
elegant style. He also wrote popular histories of France, 
England, and the United States. Maurois was elected to 
theFrench Academy in 1938. Maurois’ Memoirs: 1885- 
1967 was published in 1970. 

Maurya Empire was the first empire of India to pro- 
Vide a uniform government for almost the entire coun- 
nase Maurya emperors ruled from about 321 to 185 

C During its early period, the empire provided effi- 

cient, stern government, resulting in prosperity but little 
dom. Chandragupta Maurya, who ruled from about 

321 to 298 B.C, conquered much of North India and 
West Pakistan and part of Afghanistan. His son Bindu- 
Sara held the throne from about 298 to 272 B.C., and 
a son Asoka, or Ashoka, governed from about 
Ta 232 B.C. Both expanded the empire far into South 
a A Asoka eventually gave up further conquest. The 

o up into smaller units after Asoka's death. 

elped ine Maurya Empire, public irrigation works 

mad s produce good harvests. Craftworkers 
Mor gold, jewellery, and wood products. Many 
Mia ie in farms, forests, mines, and workshops 
Wor E i state. Many peasants and war prisoners 
uaa slaves to develop new agricultural lands. A 
tee of royal inspectors, spies, and informers made 
ah ines and citizens alike obeyed the emper- 
Greece, Mal jaurya Empire traded with Ceylon, 

ie bth o aya, Mesopotamia, and Persia. Broach, near 

MRE wi of the Narbada River, was a seaport for com- 
oe the Persian Gulf states. 
Bian the Maurya capital, stood at what is now 
and 64 | Sede aes by a wall with 570 watchtowers 

a park filled Sap aen palaes of Chan aa he 
Ponds. Asoka bur lowering trees, fountains, and fis 

a built a new palace of stone and also 

See AM stone monuments. 

as So Asoka; Chandragupta Maurya. 
oleum, See Tomb. 
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Mauve is a delicate pale purple or violet dye. In 1856, 
W. H. Perkin, an English chemist, discovered that the oxi- 
dation of aniline and potassium dichromate produces 
mauve dye (see Oxidation). Mauve is a mixture of deriva- 
tives of phenazine. It was the first synthetic colouring to 
be obtained from coal tar chemicals. See also Dye. 
Mave, Queen. See Maeve, Queen; Mythology (The 
Irish cycles). 

Maverick, Samuel Augustus (1803-1870), was a 
prominent American pioneer and statesman. He helped 
establish the Republic of Texas. His name has become 
part of the American language. In 1845, Maverick took a 
herd of 400 cattle in payment of a debt. He did not brand 
his cattle. They strayed, and neighbouring ranchers 
called them mavericks. This came to be the name given 
to all unmarked cattle. 

Maverick was born in South Carolina, U.S.A. He grad- 
uated from Yale University and practised law in Virginia 
and Alabama before going to Texas. 

Mawson, Sir Douglas (1882-1958), was an Australian 
geologist and Antarctic explorer. His portrait appears on 
the Australian 100 dollar note. 

Mawson made three expeditions to the Antarctic. His 
explorations led various 
British governments to ini- 
tially claim large areas of 
Antarctica for Britain. In the 
1930s, Britain gave Aus- 
tralia the section of the 
continent that now makes 
up the Australian Antarctic 
Territory, in recognition of 
Mawson’s outstanding 
work. 

Early life. Douglas 
Mawson was born in Brad- 
ford, in Yorkshire, England, 
and accompanied his par- 
ents to Australia at the age 
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Sir Douglas Mawson made three Antarctic expe 
RARER ‘Antarctic Expedition of 1911 to 1914 was one of the 


most scientifically fruitful polar expeditions ever made. 
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of 4. He was educated at Forest Lodge Superior Public 
School at the Fort Street Model School, in Sydney, and 
at the University of Sydney. There he was influenced by 
the famous geologist, T. W. Edgeworth David. Mawson 
graduated with a Bachelor of Engineering (Mining) de- 
gree in 1901. 

In 1903, Mawson joined an expedition making a geo- 
logical survey of the New Hebrides (now Vanuatu). In 
1905, he was appointed lecturer in Mineralogy and Pe- 
trology at the University of Adelaide. During his long as- 
sociation with that university, he made various expedi- 
tions to the Flinders Ranges in South Australia and 
carried out research on radioactive minerals from that 
area. 

First Antarctic expedition. In 1907, the Australian 
government contributed to the expenses of the British 
Antarctic Expedition and Mawson, with his former pro- 
fessor Edgeworth David, joined the scientific team ac- 
companying Ernest H. Shackleton to Antarctica. On 
March 10, 1908, Mawson and a number of companions 
succeeded in reaching the summit of Mount Erebus, 
which rose 3,795 metres above their hut at Cape Royds 
on Ross Island. 

While Shackleton made his historic journey to within 
154 kilometres of the South Pole, David and Mawson 
reached the area of the South Magnetic Pole at 2,420 
metres on the polar plateau on Jan. 16, 1909. The return 
journey took them over 2,000 kilometres of frozen sea 
and ice of Victoria Land. 

Second Antarctic expedition. Mawson organized 
and led the Australasian Antarctic Expedition (A.A.E) of 
1911 to 1914. It was one of the most efficient and scien- 
tifically fruitful polar expeditions ever made. After estab- 
lishing weather and radio stations on Macquarie Island, 
Mawson sailed southwest toward the coast of Adelie 
Land and, in January 1912, discovered a landing at Com- 
monwealth Bay, close to the western boundary of the 
sector he named George V Land. Here, Mawson estab- 
lished his main base. Frank Wild sailed with a second 
party in the Aurora to establish another base on the 
Shackleton Ice Shelf, 1,900 kilometres west. 

In the following summer months, Mawson arranged 
for part of his team to carry out scientific work, while he 
led a party out onto the plateau. On Nov. 19, 1912, Maw- 
son set out with B. E. S. Ninnis and Xavier Mertz on what 
proved to be an ill-fated expedition. Tragedy struck first 
on December 14 when Ninnis, who had been following 
Mawson with a dog team, broke through a snow bridge 
and fell to his death in a deep crevasse. Most of their 
supplies were on Ninnis’ sledge, and the two survivors 
were left without provisions. Mawson and Mertz were 
forced to kill and eat their dogs. By December 28, the 
last dog had been eaten. However, the constant diet of 
dog liver, which has a very high concentration of vita- 
min A, was, in fact, poisoning the two men. Mertz be- 
came delirious. Mawson pitched camp and waited for 
his friend to regain enough strength to make the return 
journey. But Mertz died on January 7. Mawson buried 
his friend and set off on the final 150 kilometres back to 
base. 

By this time, Mawson was also suffering from vitamin 

A poisoning. In addition, his feet had become badly in- 
jured. On January 17, Mawson stumbled into a crevasse. 
Miraculously, his sledge caught between the two edges 


of the crevasse. Mawson, close to exhaustion, was left 
dangling on the end of a rope. With the last of his 
strength and enormous willpower, he managed to haul 
himself to safety. 

When he finally reached Commonwealth Bay on 
Feb. 8, 1913, Mawson was given a great welcome by the 
five men waiting for him in the hut there. He learned, 
however, that the Aurora had departed the day before 
to collect Wild's team. Mawson and his five Companions 
had to spend another year in the Antarctic before the 
ship could return to pick them up. They finally reached 
Australia in February 1914. 

After his return, Mawson married Paquita Delprat. 
The couple later had two daughters, Mawson met the 
considerable debts of the expedition by lecturing and 
writing, and editing the Reports of the Australian Ant 
arctic Expeditions. In 1915, he wrote The Home of the 
Blizzard, a two-volume work about his experiences in 
Antarctica. 

Mawson was knighted in 1914. He received many 
other honours, including the Founder's Medal of the 
Royal Geographical Society and the David Livingstone 
Centenary Medal of the American Geographical Society, 
of which he was the first recipient. y 

Later expeditions. Between 1929 and 1931, Sir 
Douglas Mawson led two summer cruises to the Antart- 
tic with the support of Britain, New Zealand, and Aus- 
tralia. Mawson never visited Antarctica again after 193, 
but he continued to urge Australia to take an interestin 
the continent. Mawson Station, named in his honour, 
was established in Antarctica in 1954. ‘ 
Maxim was the family name of three famous Americal 
born inventors. 

Sir Hiram Stevens Maxim (1840-1916) invented the 
automatic gun that bears his name. The Maxim gun A 
the force of recoil caused by the explosion of a cartridg 
to throw out the empty shell and ram home a new one 
Its invention changed many warfare methods. h 

Maxim was born near Sangerville, Maine, U.S.A id 
worked for a time in a machine shop and in a tet 
ing yard. He did early inventive work on gasgen a 
plants and electric lighting. He lost his rights to M m 
portant patent in a lawsuit with Thomas Edison. Ma a 
then moved to England, where he set up the bea 
Company. The company later merged with the va i 
munitions company. In 1883, Maxim developed t with 
fully automatic machine gun. Maxim experimena eal 
internal-combustion engines for cars and aerop oral 
1894, he tested a steam-powered aeroplane that a 
lifted itself off the ground. K 

Maxim became a British citizen in 1900, and va Më 
knighted in 1901. See Aeroplane (Powered flight}; 
chine gun. Aer 

Hudson Maxim (1853-1927), Sir Hiram Maxim’ 
brother, invented maximite, an explosive one an ail 
times as powerful as dynamite. Maxim also ive ator 
smokeless powder, a self-propelled torpedo, A and 
pedo ram. He was born in Orneville, Maine, U- inte 
worked first as a book publisher. He later bea) 
ested in explosives, and worked briefly for his mde Ne 
He set up a company, but sold out to E. |. du ee Pont 
mours & Company and served as an adviser tiran S 

Hiram Percy Maxim (1869-1936), son of SiT Ped o 
Maxim, invented a silencer for guns. He also wo! 


silencers to eliminate noises in petrol engines, and de- 
veloped electrical appliances. His silencer was later 
used to quieten jet engines. He wrote Life's Place in the 
Cosmos (1933) and Horseless Carriage Days (1937). He 
was born in Brooklyn, New York, U.S.A. 

Maximilian (1832-1 867) ruled as Emperor of Mexico 
from 1864 to 1867. He was a victim of a European na- 
tion's attempts to gain possessions and influence in 
North America. 

Emperor Napoleon Ill of France used Maximilian to 
further his attempt to control Mexico. The French had 
landed in Mexico in 1862 to collect debts. They ad- 
vanced inland and captured Mexico City. At this time, 
Napoleon III decided that he wanted to control Mexico. 
He offered the crown to Maximilian, then Archduke of 
Austria. Maximilian accepted on the basis of “proof 
given by Napoleon and by Mexican exiles in France that 
the Mexican people wanted him. He became emperor of 
Mexico in 1864. At that time, the U. S. Civil War was in 
progress. As a result, the United States was unable to 
enforce the Monroe Doctrine, which forbade European 
intervention in the Americas. 

Benito Juárez, president of Mexico, resisted the 

rench (see Juárez, Benito Pablo). In 1865, Maximilian 
dered that Juárez supporters be shot on sight. His ad- 
visers assured him that resistance had ended, and that 
this order would prevent further trouble. 

_ Maximilian’s empire was doomed when the Civil War 
inthe United States ended. The United States could now 
enforce the Monroe Doctrine. Napoleon Ill was forced 
emy hisitroops from Mexico in 1866 and 1867, 
Hy Maximilian without support. Maximilian's wife 

rlota went to Europe to seek aid from Napoleon IIl 
and from Pope Pius IX, but failed. 
en left Mexico City in 1867 to fight Juarez. He 
Cine: apse marched to Querétaro, where General 
by troop A meted aide, betrayed him. He was captured 
W e Mexican Republic, and was executed by 

eee on June 19, 1867. 
een was born in Vienna, Austria. He was a 
withthe Haha Emperor Francis Joseph. He trained 
fener aay navy and served briefly as its com- 
Leopold ief. He married Carlota, daughter of King 

ve l of Belgium, in 1857. 

a rto Mhe French invasion). 
peror from 1493 to 151 9) reigned as Holy Roman Em- 
ouse of Habsburg tr 9. He extended the power of the 
Habsburg, figs rough wars and marriages (see 
Maia. son of Emperor Frederick III, married 
477. He re z of Charles the Bold of Burgundy, in 
possession e X Mary's war with Louis XI of France for 

e war, but enone and the Netherlands. He won 
atreaty with Lara etherland states, hostile to him, signed 

ouis XI in 1482. The treaty forced Maximil- 


lan to gi 
same ae Burgundy back to Louis XI. Mary died the 


em 


ites, became emperor in 1493. He married 
fought Rot ee of the Duke of Milan, in 1494. He 
Sessions in nat long war with France for control of pos- 
ant Switzer] Y, and lost. Maximilian was forced to 
aximilian and its independence after a war in 1499. 
Archduke of arranged the marriage of his son, Philip, 
Austria, to Juana of Castile, daughter of Fer- 
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dinand and Isabella of Spain, in 1496. The marriage gave 
Spain to the Habsburgs when Philip and Juana's son be- 
came king of Spain and, later, emperor as Charles V. 
Maximilian established claims on Hungary and Bohemia 
when his grandchildren married heirs of these coun- 
tries. He was born in Wiener Neustadt, Austria. 
Maximum security prison. See Prison (Types of 
correctional institutions). 

Maxwell is a unit of magnetic flux. It represents a sin- 
gle line of force. The unit is named after the British sci- 
entist James Clerk Maxwell. Flux density of 1 maxwell to 
a square centimetre is a gauss (see Gauss). See also 
Weber. 

Maxwell, James Clerk (1831-1879), a British scientist, 
was one of the greatest mathematicians and physicists 
of the 1800s. He is best known for his research on elec- 
tricity and magnetism and for his kinetic theory of gases. 
This theory explains the properties of a gas in terms of 
the behaviour of its molecules. Maxwell also investi- 
gated colour vision, elasticity, optics, Saturn's rings, and 
thermodynamics, a branch of physics that deals with 
heat and work. 

Maxwell based his work on electricity and magnetism 
on the discoveries of the English physicist Michael Fara- 
day. In 1864, Maxwell combined his ideas with those of 
Faraday and certain other scientists and formed a math- 
ematical theory that described the relationship between 
electric and magnetic fields. Both these fields exert 
forces on electrically charged objects. Maxwell showed 
that waves in combined electric and magnetic fields, 
called electromagnetic waves, travel at the speed of 
light. The theory, ‘summarized in Maxwell's equations, is 
one of the great achievements of mathematical physics. 
In fact, Maxwell argued that light itself consists of elec- 
tromagnetic waves. In the late 1880s, the German physi- 
cist Heinrich R. Hertz conducted experiments that con- 
firmed Maxwell's theory. See Electromagnetic waves; 
Faraday, Michael; Hertz, Heinrich R. 

In his research on the kinetic theory of gases, Max- 
well developed a statistical law that gives the distribu- 
tion of velocities among molecules of a gas. He was the 
first scientist to use such a law to show how molecular 
behaviour determines pressure, temperature, and other 
properties of a gas. 

Maxwell was born in Edinburgh, Scotland, and stud- 
ied at the University of Edinburgh. He graduated from 
Cambridge University in 1854 and taught there until 
1856. He then became a professor of physics at Maris- 
chal College in Aberdeen, Scotland. 

From 1860 to 1865, Maxwell taught physics at King's 
College in London. In 1865, he retired to his family es- 
tate and devoted his time to scientific writing. In 1871, 
Maxwell became the first professor of experimental 
physics at Cambridge and director of the newly estab- 
lished Cavendish Laboratory there. 

Maxwell edited many research pap j 
physicist Henry Cavendish. These papers described Cav- 
endish’s discoveries about electricity. Maxwell's most fa- 
mous work was Treatise on Electricity and Magnetism 
(1873). Its key ideas are often considered the basis of 
such developments in modern physics as the theory of 
relativity and the quantum theory. 

See also Light (The electromagnetic theory); Physics 
(Developments in the 1800's); Radar (Development. 
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May is a month of early winter in the Southern Hemi- 
sphere. In the northern temperate zones of the world, 
May is one of the most beautiful months of the year. The 
snow and ice have melted, and summer's heat has not 
yet begun. The first garden crops begin to sprout in 
May. The trees and grass are green, and wild plants are 
in bloom, Wild flowers that bloom in May in the North- 
ern Hemisphere include roses, anemone, hepatica, for- 
sythia, dogwood, and violets. Many birds have built 
their nests, and mother birds are sitting on the eggs 
which will soon hatch. 

May was the third month according to the early 
Roman calendar, and March was the first. Later, the an- 
cient Romans used January 1 for the beginning of the 
year, and May became the fifth month. May has always 
had 31 days. 

There are several stories about how the month of 
May was named. The most widely accepted explanation 
is that it was named after Maia, the Roman goddess of 
spring and growth. Her name seems to be related to a 
Latin word that means increase or growth. The ancient 
Romans held ceremonies in Maia’s honour on May 1 


Important May events 


1 May Day, a traditional European festival. 

— The Act of Union joined England and Wales with 
Scotland to form Great Britain, 1707. 
— Empire State Building in New York, opened, 1931. 

2 Hudson's Bay Company chartered 1670. 

. —Catherine the Great of Russia born 1729. 

3 Niccolò Machiavelli, author of The Prince, born 1469. 
— New Zealand was proclaimed a separate colony, 1841. 
— Golda Meir, prime minister of Israel, born 1898. 

4 First Derby, an important English horse race, 1780. 

— Thomas Huxley, English biologist, born 1825. 
— Haymarket Riot took place in Chicago, 1886. 

5 Children’s Day in Japan. 

— Karl Marx, author of Das Kapital, born 1818. 
—Napoleon died on St. Helena, 1821. 

— Mexicans defeated French at Puebla, 1862. 
— Memorial Day first observed, 1866, 

6 First postage stamp issued in England, 1840. 
= ei a y AE explorer, born 1856. 
~ Sigmund Freud, Austrian founder of 

pont psychoanalysis, 
— American film-maker Orson Welles born, 1915. 
~ Airship Hindenburg blew up and burned, 1937. 

7 Robert Browning, English poet, born 1812. 

— Composer Johannes Brahms born 1833, 
el Las Ilich e lead one composer, born 1840. 
—A German sul ine sank the passei 

in World War I, 1915. aL te 
8 Harry S. Truman, 33rd U.S. president, born 1884. 


and again on May 15. Some scholars say that May is 
short for majores, Latin for older men. They believe that 
May was sacred to the majores, just as June was sacred 
to the juniores (young men). 

May customs. Even in ancient times, May 1 was a 
day for outdoor festivals. In Rome, May 1 fell at a time 
that was sacred to Flora, the goddess of flowers. The Ro- 
mans celebrated the day with flower-decked parades, 
Later, Europeans observed many beautiful May Day cus- 
toms. Maypoles were erected on village greens in Eng- 
land. On the morning of May 1, the village youths went 
to the woods and gathered “mayflowers,” or hawthorn 
blossoms, to trim the Maypole. The girls wore their 
prettiest dresses, each hoping that she would be 
elected May queen. The queen danced around the May- 
pole with her “subjects.” 

Special days. In many countries, May 1 is a holiday 
in honour of working people and is also known as La- 
bour Day. May 1 is a national holiday in most European 
countries, and large parades are held in some cities, 
such as Moscow. May 5 is Children’s Day in Japan, and 
also Boy's Day when families with one or more sons 


— Victory in Europe Day (V-E Day) first celebrated on the 
day after Germany surrendered, ending World War Il in 
Europe, 1945, i 

9 John Brown, American abolitionist, born 1800. 
— Sir James Barrie, Scottish author, born 1860. 
— Admiral Richard E. Byrd flew over North Pole, 1926. 
10 First trans-American railway completed, 1869. 
— Franco-Prussian War ended, 1871. 
11 Irving Berlin, American songwriter, born 1888. 
12 King Gustavus | of Sweden born 1496. 

—Edward Lear, English writer and artist, born 1812. 

—Florence Nightingale, English nurse, born 1820. 

—Roald Amundsen flew over the North Pole, 1926. 

13 Austrian Empress Maria Theresa born 1717. 

— Sir Arthur Sullivan, English composer, born 1842. 

— United States declared war on Mexico, 1846. 

14 Gabriel Fahrenheit, German physicist, born 1686. 

—Robert Owen, social reformer, born 1771. 

— Edward Jenner, a British doctor, performed the first vac- 
cination against smallpox in 1796. 

—US. explorers Lewis and Clark began trip up Missouri 
River, 1804. 

— Israel became an independent country, 1948. 

15 Pierre Curie, codiscoverer of radium, born 1859. 

—Flying Doctor service began in Australia, 1928. 

16 William Seward, American statesman who arranged 
the purchase of Alaska, born 1801. 

17 King George Vi became the first reigning British 
monarch to visit Canada, 1939. 


May birthstone— 


emerald May Es May Daji 


European festival 


May 8—World War It ends 
in Europe 


May 6—airship 
Hindenburg exploded 


ers in the shape of carp from bamboo 
st fish streamer stands for the family's 
ortest streamer is for the youngest 


tries, including Australia, Canada, and 
‘the second Sunday in May is ob- 
er's Day. In England, one of the high- 
orts calendar is the Football Association 
a soccer match watched by millions. The 
traditionally played in early May. 
‘Americans celebrate May 5, which 
de Mayo. This day, a national holiday in 
anniversary of the Mexican victory over 
ebla in 1862. May 31 is Republic Day in 
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English philosopher, born 1806. 
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Ocean, 1932. 
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r prime minister of Australia, born 1930. 
the first jet airliner flight in Britain, 


German composer, born 1813. 
Doyle, British author and creator of 
born 1859. 
British actor, born 1907. 
Swedish botanist, born 1707. 
English settlement in America estab- 
Virginia, 1607. 
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When your little shoes and my big boots 


Go tramping over the heather. Bliss Carman 
“Twas as welcome to me as flowers in May. 
James Howell 


The maple puts her corals on in May. 
James Russell Lowell 


Then came fair May, the fairest maid on ground, 
Deck all with dainties of the season's pride, 


And throwing flowers out of her lap around. 
Edmund Spenser 


Hail, bounteous May, that doth inspire 
Mirth, and youth, and warm desire; 
Woods and groves are of thy dressing, 


Hill and dale doth boast thy blessing. 
John Milton 


When May, with cowslip-braided locks, 
Walks through the land in green attire. 


Bayard Taylor 
Related articles in World Book include: 
Calendar Kentucky Derby May Day 
Emerald Lily of the valley Mother's Day 


Hawthorn 


— Queen Victoria of Great Britain, born 1819. 
— Jan Christiaan Smuts, South African statesman, 


1870. 
25 Ralph Waldo Emerson, ‘American essayist and poet, 


born 


born 1803. 

26 Lord Beaverbrook, Canadian-born British publisher, 
born 1879. 

27 Julia Ward Howe, 


— isadora Duncan, American dancer, born 1878. ese 
born 


Moni 
— Patrick Henry, American statesman 


1736. 
— G. K. Chesterton, ead author, born 1874. 
—John F. Kennedy, US. president, born, 1917. 
— First ascent of Mount Everest, by Hillary and Tenzing, 


1953. 
of Arc burned at the stake, 1431. 
ie Christopher Columbus began his third voyage, 1498. 
Z First flight by a hovercraft, the SR-N1, 1959. 
31 Republic Day in South Africa. : 
Whitman, American poet, born 1819. - 


Bare ‘smith and Ulm began the first air crossing of 
the Pacific Ocean, 1928. 


May 29—Conquest of 


May 24— Queer Nicene Mount Everest 


born in England 
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May, Peter (1929-1995), a Surrey and England crick- 
eter, captained the English team in nine series of test 
matches between 1955 and 1961. 

May, a fine stroke player, scored 2,000 test match 
runs by the time he had played in 29 test matches. He 
played cricket and soccer for Cambridge University 
teams. In his first test, in 1951, he scored 138. In 1953, he 
became an insurance broker at Lloyds of London. He re- 
tired from cricket in 1963, but was president of the 
Marylebone Cricket Club from 1981 to 1982. Peter 
Barker Howard May was born in Reading, Berkshire. 
May, Phil (1864-1903), a British caricaturist and poster 
artist, won fame in the 1890's for his vigorous cartoons 
depicting the life of the poorer classes of the East End of 
London. 

May was born at Wortley, near Leeds. He began work 
for a magazine at the age of 19. Later, May went to Aus- 
tralia and spent three years working for the Bulletin, a 
literary magazine in Sydney. He returned to England in 
1890 and worked on the staff of several magazines. In 
1896, he joined the staff of the magazine Punch. 

May apple is an American plant that belongs to the 
barberry family. It grows wild in wooded areas in the 
eastern half of the United States. People often call the 
May apple the American mandrake but it is not related 
to the European mandrake (see Mandrake). 

The May apple grows in large groups or colonies. Its 
large leaves have 5 to 7 lobes. The leaves look some- 
what like small.umbrellas, They usually grow in pairs, on 
a stem about 30 centimetres high. A white flower grows 
ona short stalk in a fork of the stem. It is about 5 centi- 
metres wide. 

The May apple produces a small, round fruit about 
the size of a golf ball. Before it ripens, the fruit is green 
in colour and has a bitter taste, If eaten, it can cause se- 
vere stomach pain. The ripe fruit is yellow and can be 
eaten. Podophyllum resin, a drug used to remove warts, 
comes from the root of the May apple. 

Scientific classification. The May apple belongs to the bar- 
berry family, Berberidaceae. It is Podophyllum peltatum. 

May beetle. See June beetle. 

May Day (May 1) is celebrated as a spring festival in 
many countries. It marks the revival of life in early spring 
after winter. Some people believe that the celebrations 
on May Day began with the tree worship of the Druids 
(see Druids). Others believe they go back to the spring 
festivals of ancient Egypt and India. 

The English and other peoples whom the Romans 
conquered developed their May Day festivals from the 
Roman festival of Floralia. In this festival, held in April, 
the Romans gathered spring flowers to honour the god- 
dess of springtime, Flora. 

In medieval times, May Day became the favourite hol- 
iday of many English villages. People gathered spring 
flowers to decorate their homes and churches. They 
sang spring carols and received gifts in return. They 
chose a king and queen of May. Villagers danced 
around a Maypole, holding the ends of ribbons that 
streamed from its top. They wove the ribbons around 

the Maypole until it was covered with bright colours. 

Other European countries had their own May Day 
customs. In some, the day became a time for courting. In 
Italy, boys serenaded their sweethearts. In Switzerland, 
a May pine tree was placed under a girl's window. Ger- 


man boys secretly planted May trees in front of the win- 
dows of their sweethearts. In the Czech Republic, boys 

placed Maypoles before their sweethearts’ windows at 

nighttime. But in France, May Day had religious impor- 

tance. The French considered the month of May sacred 
to the Virgin Mary. They enshrined young girls as May 

queens in their churches. The May queens led proces- 

sions in honour of the Virgin Mary. 

The Puritans frowned on May Day. For this reason, 
the day has never been celebrated with the same enthu- 
siasm in the United States as in the United Kingdom. But, 
in many American towns and cities, children celebrate 
the return of spring with dancing and singing. Children 
often gather spring flowers, place them in handmade 
paper May baskets, and hang them on the doorknobs of 
the homes of friends and neighbours on May Day morn- 
ing. At May Day parties, children select May queens, 
dance around the Maypole, and sing May Day songs. 
These festivals often occur in parks or schools. 

In 1889, a congress of world Socialist parties held in 
Paris voted to support the United States labour move- 
ment's demands for an eight-hour day. It chose May 1, 
1890, as a day of demonstrations in favour of the eight- 
hour day. Afterward, May 1 became a holiday called La- 
bour Day in many nations. Government and labour or- 
ganizations sponsor parades, speeches, and other cele- 
brations to honour working people. The holiday was 
especially important in the former republics of the now 
disbanded Soviet Union. See Union of Soviet Socialist 
Republics (History). 

See also May (May customs). 

May fly. See Mayfly. 

Maya were an American Indian people who developed 
a magnificent civilization in Central America and south 
Mexico. The Maya civilization reached its period of 


The land of the Maya in- 
cluded parts of present-day 
Mexico, Guatemala, Hondu- 
ras, and El Salvador, and all of 
Belize. This map shows the 
area inhabited by three chief 
Maya groups and the location 
of major Maya cities. 
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edy cen apa lies in what is now Guatemala. This illustration is an artist's idea of how 

background, he ed in about A.D. 750. In the foreground, a priest prepares for a ceremony. In 
$ other priests climb the stairway to the temple, 45 metres high. 


cement in about A.D. 250 and continued 
ble undreds of years. The Maya produced 
tien architecture, painting, pottery, and sculp- 
(hated outstanding advances in astronomy and 
fier : and developed an accurate yearly calendar. 
ee vith ne of the first peoples in the Western Hemi- 
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Major ci 
ities, such as Piedras Negras, Tikal, and 


the Maya Bored in this area. By about 900, most of 
hoy fe ren loned the Guatemalan lowlands and 
Yucatán te a to the north and south, including 
Barone ge, iatlands of southern Guatemala. In 
Wered almo ee continued to prosper until Spain con- 

aday, dese all of the Maya in the mid-1500s. 

, Paces of the Maya live in Mexico and 

d carry on s; a. These people speak Maya languages 

Cestors, ‘ome of the religious customs of their an- 


Way of life 


Religion. The Maya worshipped many gods and god- 
desses. One Maya manuscript mentions more than 160 
of them. For example, the Maya worshipped a maize 
god called Ah Mun, a rain god known as Chac, a sun 
god called Kinich Ahau, and a moon goddess called /x 
Chel, Each god or goddess influenced some part of 
Maya life. Ix Chel, for instance, was the goddess of med- 
icine and weaving. 

Religion played a central part in the daily life of the 
Maya. Each day in the Maya year had special religious 
importance, and religious festivals in honour of particu- 
lar gods took place throughout the year. The Maya re- 
garded their gods as both helpful and harmful. To ob- 
tain the help of the gods, the Maya fasted, prayed, 
offered sacrifices, and held many religious ceremonies. 
Deer, dogs, and turkeys were sacrificed to feed the 
gods. The Maya frequently offered their own blood, 
which they spattered on pieces of bark paper. The Maya 
practised some human sacrifice, such as throwing vic- 
tims into deep wells or killing 


great leaders. 
In their cities, the Maya built tall pyramids of lime- 


stone with small temples on top. Priests climbed the 
stairs of the pyramids and performed ceremonies in the 
temples. Major religious festivals, such as those for the 
Maya New Year and for each of the Maya months, took 


place in the cities. 


them at the funerals of 
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The Maya observed special ceremonies when bury- 
ing their dead. Corpses were painted red and then were 
wrapped in straw mats with a few of their personal be- 
longings. They were buried under the floor of the 
houses where they had lived. Maya rulers and other im- 
portant people were buried in their finest garments 
within the pyramids under the temples. Servants were 
killed and buried with them, along with jewellery and 
utensils, for use in the next world. 

Family and social life. Entire Maya families, includ- 
ing parents, children, and grandparents, lived together. 
Everyone in a household helped with the work. The men 
and the older boys did most of the farmwork, such as 
clearing and weeding the fields and planting the crops. 
They also did most of the hunting and fishing. The 
women and the older girls made the family's clothes, 
prepared meals, reared the younger children, and sup- 
plied the house with firewood and water. The Maya had 
no schools, The children learned various skills by ob- 
serving adults and helping them. 

Religious festivals provided one of the favourite 
forms of recreation for the Maya. These religious festi- 
vals were held on special days throughout the year. 
Dancing and feasts took place at the festivals. In addi- 
tion, the Maya had a sacred game that was played on 
specially designed courts. The players tried to hit a rub- 
ber ball through a stone ring with their hips. 

Food, clothing, and shelter. Maya farmers grew 
chiefly beans, maize, and gourds. Maize was the princi- 
pal food of the Maya, and the women prepared it in a 
variety of ways. They made flat maize cakes, which today 
are called tortillas, as a type of bread. The Maya also 
used maize to make an alcoholic drink called balche, 
which they sweetened with honey and spiced with bark. 
The Maya also grew avocados, chili peppers, and sweet 
potatoes. 


Clay sculpture (A.D. 700 to 900) 125 cm high; 
de Antropologia e Historia, Mexico Cy 9’ Muse? Nacional 


A Maya ballplayer wore thigh guards and a thick protective 


belt to compete in a sacred ball game. The players hi 
ball through a stone ring with their hips. Vege oben 


Farmers became skilled at making the best use of nat. 
ural resources. They dug canals in swampy lowlands to 
drain the soil and used the unearthed soil to build 
raised fields in which they grew crops. On sloping land, 
farmers built terraces to hold the soil in place and walls 
to control water flow. With such methods, the Maya 
grew enough food to feed a large population. 

Dogs were the only tame animals of the Maya, butthe 
people raised turkeys and honeybees in their farmyards, 
The Maya hunted deer, rabbits, piglike animals called 
peccaries, and other wild animals. They fished and col- 
lected shellfish from the rivers and sea. The Maya also 
gathered fruit and vegetables from the countryside. 

The clothing of the Maya kept them comfortable in 
the hot, tropical climate. Men wore a /oinc/oth, a strip of 
cloth tied around their hips and passed between their 
legs. Women wore loose dresses that reached their an- 
kles. The people wove these garments from cotton or 
other fibres. The people of the upper classes wore finer 
clothes decorated with embroidery and ornaments. 
They had splendid headdresses made of the brightly 
coloured feathers of tropical birds. The wealthy also 
wore large amounts of jewellery, much of which was 
carved out of green jade and colourful shells. 

Maya farmers lived in rural homesteads or small vil- 
lages near their fields, They built their houses from 
poles bound together and used palm leaves or grass to 
thatch the roofs. Many Maya cities were home to tens of 
thousands of people. The largest known city of the Clas- 
sic Period, Tikal, may have had a population of about 
100,000 at its peak. People from the countryside gath- 
ered in the cities for markets, religious festivals, and 
other important events. 

Trade and transportation. The Maya took part ina 
trade network that linked a number of groups in Central 
America. The people of the Maya lowlands exported 
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A sculpture of the Maya maize god has ears of maize in r 
headdress. Maize was the chief food of the Maya. They pray" 
to this god for plentiful harvests and offered sacrifices t0 him 


items, including handicrafts, forest and sea prod- 
ucts, and jaguar pelts. They imported jade, volcanic 
class, and the feathers of a bird called the quetzal from 
the highlands of Guatemala, where other Maya- 
speaking people lived. 

The Maya of Yucatán sent salt and finely decorated 
cottons to Honduras. In return, they received cacao 
beans, which they used in making chocolate. The Maya 
also transported goods as far as the Valley of Oaxaca in 
Mexico and the city of Teotihuacan, near what is now 
Mexico City. They carried most of their goods on their 
hacks or on rivers in dugout canoes. The Maya did not 
ise the wheel or any beasts of burden, such as horses 
or oxen. 

Government. Each Maya city governed its surround- 
ingarea, and some large cities each controlled one or 
more smaller cities. A city ruler would usually be suc- 
ceeded by his younger brother or by his son. In some 
tases, generations of a single family ruled for hundreds 
ofyears, For example, a series of at least 29 kings from 
one family ruled Tikal from before A.D. 300 until some- 
{ime after 869. The Maya never united to form a central 
Governmental unit. But in late Maya times, the govern- 
ments of such cities as Chichén Itza and Mayapan con- 
trolled large parts of the Maya population. 

Communication and learning. The Maya devel- 
Oped an advanced form of writing that consisted of 
many symbols. These symbols represented combina- 
tions of sounds or entire ideas and formed a kind of hi- 
‘troglyphic writing (see Hieroglyphics). 
ae kept records on large stone monuments 
chu aed as on some buildings and house- 
aa SA : ey used the stelae to record important 
a ch ake note of great events in the lives of their 
y e rulers’ families. The Maya also made 
Of paper made from fig tree bark. Several books 


Codex Tro-Cortesianus (late 1400s); Museo de America, 
Madrid, Spain 
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‘Stone sculpture (AD. 784) by an unknown Maya artist 


A Maya monument called a stele stands in Copan, a city in 
what is now Honduras. The Maya used such sculptures to re- 
cord important dates and to note events in their rulers’ lives. 


from the 1100s to the early 1500s have survived. They 
contain astronomical tables, information about religious 
ceremonies, and calendars that show lucky days for 
such activities as farming and hunting. 

Other cultural advances by the Maya included the de- 
velopment of mathematics and astronomy. The Maya 
used a mathematical system based on the number 20, 
instead of 10 as in the decimal system. A dot repre- 
sented the number one, a bar represented five, and a 
special symbol represented zero. The Maya are believed 
to have been the first people to use the idea of zero. 
Maya priests developed a knowledge of astronomy by 
observing the positions of the sun, moon, and stars. 
They made tables which predicted the eclipses and the 
orbit of the planet Venus. 

The priests also used mathematics and astronomy to 
develop two kinds of calendars. One was a sacred alma- 
nac of 260 days. Each day was named with one of 20 day 
names and a number from 1 to 13. Each of the 20 day 
names had a god or goddess associated with it. The 
priests predicted good or bad luck by studying the com- 
binations of gods or goddesses and numbers. The Maya 
also had a calendar of 365 days, based on the orbit of 
the earth around the sun. These days were divided into 
18 months of 20 days each, plus 5 days at the end of the 
year. The Maya considered these last 5 days of the year 
to be extremely unlucky. During that period they fasted, 
made many sacrifices, and avoided any unnecessary 


work. 
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The Maya used herbs and magic to treat illness. 
Scholars know little else about Maya medicine. 

Arts and crafts. The Maya produced exceptional ar- 
chitecture, painting, pottery, and sculpture. Highly 
skilled architects built tall pyramids of limestone, with 
small temples on top. The Maya also built large, low 
buildings where rulers and other nobles lived. Many 
buildings had flat ornaments called roof combs, which 
extended from the high point of the roof. The combs 
gave buildings the appearance of great height. 

Maya artists decorated walls with brightly coloured 
murals that featured lifelike figures taking part in battles 
and festivals. The artists outlined the figures and then 
filled in the colour. They rarely shaded the colours. A 
similar type of painting appears on Maya pottery. 

The Maya made small sculptures of clay and carved 
huge ones from stone. Most of the small sculptures 
were figures of men and women. The large sculptures, 
some standing over 9 metres high, were carved with 
portraits of rulers. 


History 


The Preclassic Period. The heart of the Maya civili- 
zation centred on what is now the department (state) of 
EI Petén in the lowlands of northern Guatemala. The first 
farmers may have settled there as early as 1000 B.C. They 
came from areas surrounding El Petén—mostly from 
highlands to the west and south—in search of fertile 
land. The new settlers lived in small villages. They gath- 
ered food from the forest and cultivated crops. 

By 800 B.C, the Maya lowlands were completely set- 
tled. At that time, the Olmec lived west of the Maya. The 
Olmec were probably the Central American inventors of 
numbers and writing. They also had well-developed art. 
The Olmec civilization influenced Maya culture. The 
Maya, like the Olmec, began to build pyramids and 
carve stone monuments. 

The Maya built their first large pyramids between 600 
and 400 B.C, during the middle of the Preclassic Period. 
By late in the Preclassic Period, between 400 B.C. and 


AD. 250, there were several large Maya settlements in 
the lowlands. Some of the largest Maya pyramids stood 
in one of these settlements, at a site now called El Mira- 
dor, in northern Guatemala. 

The Classic Period of the Maya civilization lasted 
from about A.D. 250 to 900. During those years, the 
Maya founded their greatest cities and made their re- 
markable achievements in the arts and sciences. They 
also perfected the practice of erecting stelae to honour 
the most important events in the lives of their leaders, 

During the first 300 years of the Classic Period, the 
city of Teotihuacán, near present-day Mexico City, hada 
strong influence on Maya art and architecture. Through- 
out the Classic Period, populations grew, and new cities 
were founded. Toward the end of the period, as compe- 
tition for land and other resources increased, rival cities 
began to fight each other. Sometimes a growing city 
would break away from a larger city’s control. In other 
cases, one city conquered another and captured its 
ruler, Defeated rulers and other important prisoners of 
war were sacrificed in religious ceremonies, and the 
conquered city probably paid something to the victor. 
By about 700, the Maya of the Classic Period reached 
their peak in population and prosperity. 

Then, beginning in the 800s, the Maya stopped erect 
ing stelae in city after city. They abandoned their major 
centres in the Guatemala lowlands one by one and fi- 
nally left most of this lowland region. Scholars are still 
trying to discover the reasons for the collapse of Classic 
Maya society, Some experts point to a combination of 
such factors as overpopulation, disease, exhaustion of 
natural resources, crop failures, and the movement of 
other groups into the Maya area. 

The Postclassic Period began about 900, when the 
Maya abandoned their cities in the Guatemalan low- 
lands. Some Maya moved north to build new cities in 
the lowlands of Yucatan. Others moved to southern Gut 
temala’s highlands and built cities there. 

Important changes took place in Maya political and 
economic systems during the Postclassic Period. For 0% 


The ruins of Tikal in Guate 
mala are all that remain ofthe 
great Maya city. The restore 
Temple of the Giant Jagual, 
left, rises 45 metres above 
site. The temple stands ontop 
of a pyramid consisting © 
nine terraces. 


ample, sea trade became much more common, result- 
ingin prosperity for Maya cities near the sea coasts. Be- 
‘ween 900 and 1200, Chichén Itza, in Yucatan, grew to be 
thelargest and most powerful Maya city. It was gov- 
emed by a council of nobles—unlike Maya cities of the 
Cssic Period, which each hada angre ruler. Chichén 
dominated Yucatán by a combination of military 
i and control over important trade routes. 
Chichén liza traded with, and formed other ties to, re- 
gions beyond the Maya area. These areas included Tula, 
ihe capital of the Toltec Indians’ empire in the highlands 
ofwhat is now central Mexico. 

(Chichén Itzá declined around 1200, and Mayapan re- 
placed itas the chief Maya city. Although Mayapan 
never became as powerful as Chichén Itzá had been, it 
controlled much of Yucatan for another 200 years. 

About 1440, the leaders of some Maya cities revolted 
against the Mayapan rulers and defeated them. Yucatan 
wasthen divided into separate warring states. About the 
same time, several Maya states in the highlands of 
southern Guatemala used military force to dominate 
oher Maya in that region. Then, in the early 1500s, 
Spanish conquerors invaded the Maya territories. By the 
mid-1500s, they had overcome almost all the Maya. 

‘The Maya heritage. Today, many people of Mexico 
and Central America speak one of more than 20 lan- 
es and dialects that developed from the ancient 
language. Some of these people live in the high- 
me ated and Guatemala. Others inhabit the 
lonthern part of the Yucatan Peninsula in Mexico. Many 
tescendants of the Maya farm as did their ancestors and 
hee oad the traditional religious customs. 

‘Theruins of the Maya cities are tourist attractions. 
Sitesi Mexico include the ruins of Bonampak and Pa- 
ce Chiapas, and Chichén Itza in northern Yucatan. 
r also visit the ruins of Tikal in Guatemala and of 
Copán in Honduras, 

See also Guatemala; Honduras (picture: A Maya ball 
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structure of atomic nuclei. They discovered that atomic 
nuclei possess shells similar to the electron shells of 
atoms. These shells contain varying numbers of protons 
and neutrons, which permit systematic arrangement of 
nuclei according to their properties. Maria Goeppert 
was born in Kattowitz, Germany (now Katowice, Poland). 
She married Joseph Mayer, an American chemist, and 
moved to the United States. In 1960, they joined the fac- 
ulty of the University of California, San Diego. 

Mayer, Sir Robert (1879-1985), a music teacher and 
philanthropist, became famous for the Robert Mayer 
Concerts for Children. Born in Mannheim, Germany, he 
was educated at the Mannheim Conservatoire and the 
Guildhall School of Music in London. He was a success- 
ful businessman for many years but is best known for 
his efforts to introduce young people to the enjoyment 
of music, chiefly through his Children’s Concerts, 
founded in 1923. 

Mayer was a leading figure in a number of musical 
organizations and in 1932 helped to found the London 
Philharmonic Orchestra. He established an organization 
called Youth and Music in 1954. His autobiography, My 
First Hundred Years, was published in 1979. Mayer was 
knighted in 1939. 

Mayflower was the ship that carried the Pilgrim Fa- 
thers to America, in 1620. It was built around 1610 and 
probably had three masts and two decks. It probably 
measured about 25 metres long and weighed about 150 
metric tons. Its master was Christopher Jones. 

The Mayflower left England on August 15, 1620 (Au- 
gust 5 according to the calendar then in use) with an- 
other ship, the Speedwell. After turning back twice be- 
cause of leaks on the Speedwell, the Mayflower sailed 
alone from Plymouth on September 16 (September 6), 
with 102 passengers. The ship reached Cape Cod on No- 
vember 21 (November 11), off what is now Provincetown 


ilt the way the original Mayflower is thought 
Tae age across the Atlantic Ocean 
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Harbor. tt reached the present site of Plymouth, Massa- 
chusetts, on December 26 (December 16), five days after 
a small party explored the site. 

The left America on April 15, 1621 (April 5, 
1621). Historians are not certain what happened to the 
ship after it returned to Some believe it was 
dismantled after Jones died in 1622, although a ship 
called the Mayflower made trips to America after that. 
Others believe that William Russell bought the May- 
flower for salvage, and used its hull as a barn roof. The 
barn stands in jordans, a village outside London. 

The il, built the way the original May- 
flower is thought to have looked, is kept in Plymouth, 
Massachusetts. in 1957, it crossed the Atlantic in 54 days, 
The Britons who built the replica gave it to the American 
people as a symbol of friendship. 

See also Pilgrim Fathers. 

Mayflower Compact was the first agreement for 
self-government ever put in force in America. On Nov. 
21 ithen Nov. 11), 1620, the ship Mayflower anchored off 
Cape Cod, Massachusetts, The Pilgrim leaders per- 
suaded 41 male adults aboard to sign the Mayflower 
Compact, and set up a government in Plymouth Colony. 
The original compact has since disappeared. See also 


Mayfly is a dainty insect with lacy wings and a slender, 
forked tail that trails behind it in flight. Mayflies are com- 
monly called because of their short lives. Adult 

mayflies live a few hours or a few days, They do not 
eat and usually have unde- 

veloped mouthparts. 


which resulted from assault were mayhem, Biting off a 
person's ear or nose was not mayhem but cutting offs 
finger or destroying an eye came under that law, be- 
cause such an injury would make a person less capable 
of self-defence. 

Under modern laws, such offences would probably 
be prosecuted as grievious bodily harm. In the United 
States, mayhem still exists as any crime of violence 
which causes a permanent bodily injury. The word is an 
old form of the word maim. 

Mayhew, Henry (1812-1887), was an English writer 
and editor. In 1841, with Mark Lemon, he produced the 
first issue of the humour magazine Punch. Mayhew cob 
laborated with his brother Augustus (1826-1875) on sew 
eral novels, including The Genius That Turns Everything 
to Gold (1847) and Whom to Marry (1848). He wrote a 
survey of the working classes, London Labour and the 
London Poor (1851-1862). He was born in London. 

is a town in Kildare, in the Republic of ire 
land. It lies 23 kilometres west of Dublin. It is noted for 
its college and castle. St. Patrick's College is the national 
seminary for students of the Roman Catholic priesthood 
It is also a constituent college of the National University 
of Ireland, The college was founded in 1795. A massive 
keep and several towers are all that remain of Maynooth 
Castle, built in the 1200s. 
Mayo is the family name of three American surgeons 
who made the Mayo Clinic in Rochester, Minnesota, it 
ternationally famous. 

William Worrall Mayo (1819-1911) and his two sons 
started the Mayo Clinic in 1889 at St. Mary's Hospital in 
Rochester, 

Mayo was born in Manchester, England, and studied 
at Owens College there. He went to the United States in 
1845. He graduated in medicine in 1854 from the Univer 
sity of Missouri. Mayo started practising medicine in 
Minnesota in 1855. He became the leading doctor and 
surgeon in the area. He was one of the first doctors in 
the West to use a microscope in diagnosis. 

Mayo took an active part in organizing the Minnesoti 
Territory. He served in 1862 as an Army surgeon during 
fighting with Sioux Indians. He became provost surge 
for southern Minnesota in 1863. In 1883, when a cyclont 
struck Rochester, Mayo was placed in charge of an 
emergency hospital. Sisters of the Order of St. Francis 
assisted him, and two years later the order started to 
build St. Marys Hospital, with Mayo as its head. The 
hospital is still affiliated with Mayo Clinic. 

William James Mayo (1861-1939), the older son of 
William Worrall Mayo, won fame for his surgical 
gallstone, cancer, and stomach operations. He and his 
brother, Charles, pioneered in the development of 
ical group practice through the Mayo Clinic. They also 
founded the Mayo Foundation and the Mayo Graduat 
School of Medicine. The brothers donated 1 } million 
US. dollars in 1915 to establish the foundation and la" 

more. The school became one of the 
important graduate medical centres in the world. 

Mayo graduated in medicine from the University 9f 
Michigan in 1883. He was president of the America 
Medical Association in 1906. He served during Wi 
War | (1914-1918) in the Army Medical Corps and be 
came a brigadier general in the medical reserve în 1a 
He was born in Le Sueur, Minnesota. 


Horace Mayo (1865-1939), the younger son 
young 

{William Worrall Mayo, was famous for reducing the 
death rate in goitre surgery. He was professor of sur- 

inthe Mayo Graduate School of Medicine from 
$5 to 1936. Mayo served as president of the American 
Medical Association in 1917, and as health officer of 
fochester from 1912 to 1937. He also served in the 
med forces during World War | and became a briga- 
der general in the medical reserve in 1921. 

Mayo graduated in medicine from Northwestern Uni- 
yenity in 1888, He was born in Rochester, Minnesota. 
Mayo is the third largest county in area in the Republic 
aireland. It is on the west coast and in the province of 
Connacht Mayo attracts many tourists and pilgrims, Bal- 
lopli town, but Castlebar is the centre of 
county administration. 

People and government. About 97 per cent of the 
population of Mayo is Roman Catholic. The Church of 
"dand is the largest of the other religions. 

Knock, in east Mayo, is one of the major pilgrimage 
tts of Europe. Children claimed to have seen the Vir- 
Mary appear before them at the church there in 
19. Many Irish people visit Mayo on the last Sunday in 
gon pilgrimage pi mountain called Croagh Pat- 

igh Patrick). 

EEE Mayo use English as their everyday 
lnguage. e west there are three Gaeltacht, 
ioiai Irish is the everyday language. 
$ members of parliament together represent the 

ees in Mayo in Dail Eireann (the lower 
parliament), Local government is mainly by a 
ee which is based in Castlebar. 
, Almost one-third of people in Mayo work 
ope Farming is difficult because of poor qual- 
| unfavourable climate, and small farm size. 
ooh are not suitable for arable crops, and most 
thltpe G under grass. Beef cattle rearing is the prin- 
of farming, but dairying and sheep are also 


are of the people are employed in the manufac- 
ustry, The main centres are Ballina and Castle- 
engineering, clothing, and textiles are the two 
sa ad sin There is a large synthetic textile 
industries account for over two-fifths of em- 
seb retail and wholesale distribution. 
heh and e industries include catering, education, 
=o “hdd Tourism is important, in the moun- 
bine m west of the county. 
ieai anized cutting of peat bogs in Mayo to 
ea power station at Bellacorick in the 
patbogs. sts cover large areas of the uplands and 


fuin brief about Mayo 


oe ag census—110,696. 
vest towns: Ball 
cate Ballinrobe,” Castlebar, Westport, Claremorris, Bally- 
Agriculture — 
‘Prod, cattle, milk, sheep. Other pri- 
Products, Hah peat, timber. Manufacturing — 
Printed es, engineering goods, meat, medical sup- 


ary 
thes, 
“wot name: 


aeai, textiles, wood products. 
m the Irish Maigh-ea (the plain of the yew 
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Mayo 


draws many visitors to Mayo’s rivers and lakes. The 
fisherman above is casting for salmon, 


The only national primary roads are the N5 from Cas- 
tlebar toward Dublin and the N17 between Sligo and 
Galway which runs from north to south, A railway from 
Dublin through Claremorris branches to serve both 
Westport and Ballina. Horan International Airport, near 
Knock, opened in 1986, 

Land. The Atlantic Ocean forms Mayo's boundary on 
the north and west. Galway is to the south, and Roscom- 
mon and Sligo are to the east. 

The east of the county is mainly limestone lowland. 
Between east and west are Loughs Conn and Mask. The 
Robe River flows into Lough Mask, and the River Moy, 
which has good salmon fishing, drains the northeast. 

West Mayo is largely upland and peat bog with scat- 
tered tracts of farmland, The area has few people. In the 
south are the Mweelreo, Sheeffry, and Partry mountains, 
Mweelrea (817 metres) is the highest peak in Connacht. 

The annual rainfall varies from 120 centimetres on the 
lowland of east Mayo to over 200 centimetres on the 


Mayo is a county on the west coast of the Republic of Ireland. It 
is in the province of Connacht. 


County Mayo produces peat for fuel. One area noted for peat 
diggings is overlooked by Croagh Patrick, background, a moun- 
tain which attracts many pilgrims each July. 


mountains of the west. The average temperature in Janu- 
ary is 5° C. The average in July is 15° C. 

History. Field walls dating from about 3000 B.C. near 
Ballycastle on the north Mayo coast are among the larg- 
est Stone Age remains in the world, Later remains in- 
clude those of monasteries from Celtic times, and from 
the Middle Ages. 

Mayo was ruled by the O'Connors, but after the 
Anglo-Norman invasion in the 1100's, lands were 
granted to the de Burgos, an Anglo-Norman family. 
Mayo did not come under firm British control until the 
1600's. Mayo was one of the counties most severely af- 
fected by the Great Famine in the 1840s, when nearly a 
third of the population died or emigrated. The popula- 
tion continued to decline, and is now only about two- 
fifths of the population in 1850. Michael Davitt, leader of 
the land struggle of the late 1800's, was born in Mayo. 

See also Connacht; Ireland, History of. 

Mayon isa volcano on the coast of Albay Gulf in south- 
eastern Luzon, in the Philippines. For location, see Phil- 
ippines (map). 

Mayon rises to a height of 2,430 metres above sea 
level. It is one of the highest mountains in the country 
and is a significant landmark on the Bicol Peninsula. 
Mayon and the surrounding area have been developed 
into a national park and recreation area. 

The volcano is regarded as the most beautiful moun- 
tain in the Philippines. It is noted for its near perfect 
cone-shaped appearance. It is also one of the country's 
most active volcanoes. During its frequent eruptions, it 
covers Albay province with volcanic ash. As a result, the 
soil there is extremely fertile. Most of its eruptions are 
mild, Mayon’s most violent explosion occurred in 1814, 

The eruption buried the town of Cagsawa. 
Mayor js the title given to the head of a local govern- 


ment body. A mayor is traditionally the chairman of a 
council responsible for the administration of a village, 
town, city, or borough. A mayor may be directly elected 
by the community or chosen by elected councillors 
from one of their number. In some countries, mayors 
are appointed and paid by the provincial or national 
government. The role of mayor depends upon the size 
of the community and upon the system of government 
Some mayors have wide executive powers, but others 
may have mainly formal and ceremonial duties. 
Maypole. See May Day; May (May customs). 
Mazarin, Jules Cardinal (1602-1661), was a French 
statesman, and a cardinal of the Roman Catholic Church, 
When Cardinal Richelieu, King Louis XIIs chief minister, 
died in 1642, Mazarin became chief minister of France. 
Anne of Austria, mother of the 4-year-old king, Louis 
XIV, ruled as her son's regent after Louis XIII died in 
1643. She relied heavily on Mazarin’s advice. 

Mazarin sought to strengthen the French rulers at the 
expense of the aristocracy. Abroad, he employed diplo- 
macy and the army to break out of the encirclement im- 
posed upon France by the Spanish and Austrian Habs- 
burgs. This programme helped the French rulers, but 
placed a tax burden upon the common people. 

In serving his king, Mazarin never lost an opportunity 
to enrich himself. When he died a wealthy man, he was 
mourned by both the monarchy and the browbeaten 
aristocrats. The common people disliked Mazarin be- 
cause he taxed them heavily and ignored their needs, 

Mazarin was born in the south-central Italian district 
of Abruzzi. He was a captain of infantry in the popes ; 
army in the early campaigns of the Thirty Years War i 
skill in diplomacy led to a mission to France, where he 
attracted the notice of Cardinal Richelieu. Mazarin er 
tered the service of France and became a French citizen 
In 1641, he became a cardinal. 

See also Louis (XIV); Library (The 1600s). 

Maze. See Labyrinth. i am 
Mazowiecki, Tadeusz (1927- ), was prime min! 
ter of Poland from August 1989 to November 1990. Hee 
was the first non-Communist to head the country’s 9° 
ernment since 1945. 

Mazowiecki was born in Płock. In the 1950s, he 
worked to win greater religious freedom for Rone 
Catholics under Poland's Communist government i i 
was a close adviser to labour leader Lech Walesa ani th 
1980, became a leader of Solidarity, the first indepen 
ent trade union in a Communist country. In 1989, ee 
played an important role in talks that led to an agea 
ment to legalize Solidarity and to hold free parliam ji 
tary elections. Non-Communists received great suppa 
in the elections, and Mazowiecki was appointed et 
minister. Disagreements arose between Mazow 5 
and Walesa. In November 1990, both of them Oo 
candidates in an election for president of Poland. 
zowiecki lost and then resigned as prime minister 
Mazzini, Giuseppe (1805-1872), was an Italian ie x 
and republican leader who played an iraporan rae 
uniting Italy in 1861, He spent many years in ex! e : 
cause he wanted to free Italy from Austrian rule al 
unite it as a republic. 

Mazzini began his political career in 1830 
the Carbonari, a group that wanted to unify ily, i 
a bold and active leader, and was exiled from Italy 


joining 
by oii 


1830, Mazzini lived in exile for 18 years, first in Mar- 
seille, France, and later in Switzerland. During this time, 
Mazzini kept in contact with the liberal republicans in 
italy, In 1832, Mazzini organized a new society, called 
Young Italy, to work for Italian unity. One of his follow- 
ers was Giuseppe Garibaldi, who later played an impor- 
tant role in unifying Italy. 

Mazzini returned to Italy in 1848, when revolutions 
broke out in many European countries. He helped or- 
ganize a republic at Rome, and became one of its lead- 
ers, But French troops attacked the new government 
and captured Rome. Mazzini again fled to Switzerland, 
and later to London. 

italy was finally united in 1861 under King Victor Em- 
manuel II of Sardinia, but only half of Mazzini’s dream 
was realized. He wanted a republic, not a monarchy. He 
tried to organize a republican revolt in Palermo, Sicily, 
in 1870, but it failed. Mazzini was born in Genoa. 

See also Italy (History). 

Mbabane (pop. 38,636) is the administrative capital of 
Swaziland, a country in southern Africa. Mbabane lies in 
Amountainous region of Swaziland 320 kilometres east 
of Johannesburg, South Africa (see Swaziland [map)). 
Mbabane was founded as a mining camp. Tin mining 

and farming are major occupations. Most people living 
there are Swazi. The Bantu-speaking Swazi have much in 
common with the Zulus of South Africa. 

Mbeki, Thabo (1942- _), became first executive 
deputy president of South Africa in 1994. Mbeki joined 
the African National Congress (ANC) youth league in 

1956. After the South African government banned the 
ANC in 1960, Mbeki was involved in underground activi- 
tles and then went into exile in the United Kingdom, 
Where he gained a master’s degree in economics at the 
University of Sussex in 1966. During the 1970s, Mbeki 
on on the revolutionary. council of the ANC at its 
eadquarters in Lusaka, Zambia, and was sent on a se- 
ries of international diplomatic missions. 

hee was elected to the ANCs national executive 
a i ae and reelected in 1985. From 1985 to 
ae played a key role in talks with the South African 

Wines In 1993, Mbeki was elected chairperson of 
ia ollowing the ANCS victory in South Africa's 
Eine Hee democratic elections in 1994, Mbeki be- 
Binet ones deputy president in the new Gov- 
a on Unity. In December of that year, he 

tee deputy president of the ANC. 

Rison ene Mbeki was born in Idutywa, 

Me See FAA n Eastern Cape province. 
he a John Loudon (1756-1836), a British engi- 

‘the arenes the macadam type of road surface. He 
e weigh person to recognize that dry soil supports 
fom Stof traffic, and that pavement is useful only for 
Orming a smooth surf Fi z " 
Macadam pav surface and keeping the soil dry. His 
ino thin ta ements consist of crushed rock packed 
nated Mee The paving methods that McAdam origi- 
Scotland, Pread to all nations. He was born in Ayr, 
Se 

al a Revolution (Roads); Road. 
lian poet mone Phillip (1917-1976), a noted Austra- 
Versity of 7, critic, was professor of English at the Uni- 

asmania from 1961 until his death in 1976. 


CAuley’ 
eys books of poems include Under Aldebaran 
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(1946), A Vision of Ceremony (1956), and Captain Quiros 
(1964). McAuley was born in Sydney and educated at 
Fort Street High School and the University of Sydney. He 
later became a schoolteacher. In 1956, he became the 
first editor of Quadrant, an Australian literary and politi- 
cal journal. 

See also Ern Malley; Australia. 

McBain, Ed (1926- _), is the pen name of Evan 
Hunter, a leading American writer of detective fiction. 
He is best known for his 87th Precinct series of police 
novels set in a large American city, The series began 
with Cop Hater (1956) and is noted for its realism, sense 
of humour, and rich variety. He has also written another 
series of mystery novels which feature a Florida lawyer. 
The series began with Goldilocks (1978). 

McBain was born in New York City. His original name 
was Salvatore Lombino. In 1952, he legally changed his 
name to Evan Hunter. Among his best-known works 
under this name are the novels The Blackboard Jungle 
(1954) and Last Summer (1968). As Hunter, he also wrote 
the screenplay for the Alfred Hitchcock film The Birds 
(1963). His other pen names include Curt Cannon, Hunt 
Collins, and Richard Marsten. 

McBride, William (1927- _), an Australian doctor, 
achieved world prominence in 1961 when he discov- 
ered that the drug thalidomide could cause deformities 
in unborn children. In 1971, he set up Foundation 41 to 
research the causes of mental and physical handicaps. 
William Griffith McBride was born in Sydney and edu- 
cated at Canterbury High School and Sydney University. 
Most of his later research concerned the role of neuro- 
transmitter chemicals in the development of the em- 
bryo. He showed that the reduction of the neurotrans- 
mitter acetylcholine in the embryo results in physical 
malformations. This information is of vital importance in 
understanding congenital malformation. 

McCarthy, Joseph Raymond (1908-1957), was a 
controversial United States Republican senator from 
Wisconsin. He alleged in the early 1950's that Commu- 
nists had infiltrated the government. McCarthy publicly 
accused people of disloyalty without sufficient evidence. 
See McCarthyism. He did not succeed in identifying any 
Communists employed by the government. 

McCarthy was elected to the Senate in 1946. In 1950 
he accused the Department of State of harbouring Com- 
munists. President Harry S. Truman, a Democrat, and 
Secretary of State Dean Acheson denied McCarthy's 
charges. But most of McCarthy's fellow senators of both 
parties were aware of his widespread support and were 
anxious to avoid challenging him. So was General : 
Dwight D. Eisenhower, a Republican who became presi- 
dent in 1953. McCarthy also accused the Eisenhower ad- 
ministration of treason. 

During nationally televised hearings in 1954, 
McCarthy accused the U.S. Army of “coddling Commu- 
nists.’ The army made countercharges of improper con- 
duct by members of McCarthy's staff. As a result, 
McCarthy lost the support of millions of people. The 
Senate condemned him in 1954 for “contemptuous con- 
duct toward a subcommittee that had investigated his fi- 
nances in 1952, and for his abuse of a committee that 
recommended he be censured. ; 4 

McCarthy was born in Grand Chute, Wisconsin, 
U.S.A, and graduated from Marquette University. He 
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wrote America’s Retreat from Victory (1951), The Story of 
George Catlett Marshall (1951), and McCarthyism: The 
Fight for America (1952). 

McCarthy, Mary (1912-1989), was an American au- 
thor. She wrote novels, short stories, criticism, essays, 
travel books, and autobiography. Much of her work is 
satirical and deals with events and issues of the day. 

Mary Therese McCarthy was born in Seattle, Wash- 
ington, U.S.A. She described her childhood and early 
life in Memories of a Catholic Girlhood (1957) and How I 
Grew (1987). McCarthy graduated from Vassar College, 
Poughkeepsie, New York, in 1933 and served as drama 
critic for the Partisan Review from 1937 to 1948. Her re- 
views and other criticism from 1937 to 1956 were col- 
lected in Sights and Spectacles (1956) and Theatre 
Chronicles (1963). 

McCarthy's fiction draws heavily on her own life. Her 
best-known novel, The Group (1963), follows the lives of 
several women who attended Vassar in the 1930s. Her 
other novels include The Company She Keeps (1942), 
The Oasis (1949), The Groves of Academe (1952), A 
Charmed Life (1955), Birds of America (1971), and Canni- 
bals and Missionaries (1979). Many of her short stories 
appear in Cast a Cold Eye (1950). 

McCarthy wrote two travel books, Venice Observed ` 
(1956) and The Stones of Florence (1959). Her literary es- 
says were collected in On the Contrary (1961), The Writ- 
ing on the Wall (1970), and Ideas and the Novel (1980). 
McCarthyism is a term for the widespread accusa- 
tions and investigations of suspected Communist activi- 
ties in the United States during the 1950's. The word 
came from the name of Senator Joseph R. McCarthy. 
McCarthy, a Wisconsin Republican, made numerous 
charges—usually with little evidence—that certain public 
officials and other individuals were Communists or co- 
operated with Communists. 

McCarthyism developed during the Cold War, a pe- 
riod of great hostility between the Communist and non- 
Communist nations. In the late 1940's and the 1950's, a 
number of events related to this struggle alarmed and 
frustrated many Americans. For example, Communists 
took over Czechoslovakia and China. The Soviet Union 
exploded its first atomic bomb and equipped the North 
Korean Communist forces that invaded South Korea. 
This invasion touched off the Korean War (1950-1953). 

Meanwhile, charges that Americans had served as 
Soviet spies received wide attention. Alger Hiss, a for- 
mer official of the U.S. Department of State, was accused 
of giving government secrets to a Soviet spy during the 
19305. Julius and Ethel Rosenberg, an American couple, 
were convicted of passing military secrets to Soviet 
agents in the 1940's. See Hiss, Alger; Rosenberg, Ethel 
and Julius. 

As Communism appeared more and more threaten- 
ing, the federal government began to search for secret 
Communists among its employees. In 1947, President 
Harry S. Truman established agencies called Loyalty 
boards to investigate federal workers. Truman ordered 

the dismissal of any government employee whose loy- 
alty appeared questionable. That same year, the U.S. at- 
torney general established a list of organizations that the 
Department of Justice considered disloyal. Government 
agencies used the list as a guide to help determine the 
loyalty of employees and of people seeking jobs, 


McCarthy first gained national attention in 1950, when 
he charged that Communists dominated the State De- 
partment. The Senate Foreign Relations Committee in- 
vestigated the department but found no Communists or 
Communist sympathizers there. Nevertheless, McCarthy 
made numerous additional accusations and gained 
many followers. He and other conservatives blamed 
many of the nation’s problems on the supposed secret 
presence of Communists in the government. 

The accusations and investigations spread quickly 
and affected thousands of people. Librarians, college 
professors, entertainers, journalists, clergy, and others 
came under suspicion. Some firms b/acklisted (refused 
to hire) people accused of Communist associations. 
Many employees, to keep their jobs, were required to 
take oaths of loyalty to the government. McCarthyism 
gradually declined after 1954. Among the factors that 
contributed to its decline were the inauguration of a Re- 
publican administration, the end of the Korean War in 
1953, and the condemnation of McCarthy by the Senate 
for conduct unbecoming of a senator in 1954. In addi- 
tion, from 1955 to 1958, the Supreme Court of the United 
States made a series of decisions that helped protect the 
rights of people accused of sympathizing with Commu- 
nists. Today, the term McCarthyism is sometimes used 
to refer to reckless public accusations of disloyalty to 
the United States. 

See also Cold War; McCarthy, Joseph R. 
McCartney, Paul (1942- ), is a famous English 
singer, songwriter, and musician. He first became prom 
inent as a member of the Beatles, the most popular 
group in the history of rock music (see Beatles). 

James Paul McCartney was born in Liverpool. He 
played bass with the Beatles. McCartney and guitarist 
John Lennon wrote and sang most of the Beatles’ music 
With the Beatles, McCartney.sang and wrote many of 
their melodic ballads. These ballads include “Yesterday 
(1965), “Hey Jude” (1968), and “Let It Be” (1970). He also 
contributed some harder rock numbers, such as ‘Im 
Down’ (1965) and “Helter Skelter” (1968). 

The Beatles disbanded in 1970. McCartney continued 
to perform as a soloist. He also became the leader of 
Wings, a rock band that included his wife, Linda East 
man McCartney. His most popular albums since 1970in- 
clude Band on the Run (1973) and Tug of War (1982). 
McCartney also wrote, composed, and acted in the film 
Give My Regards to Broad Street (1984). pei 

In 1989, McCartney released “Flowers in the Dirt he 
album that many critics considered one of his best sinc 
his recordings with the Beatles. In addition, he com 
posed a classical work, Liverpool Oratorio (1991), with 
the American composer Carl Davis. 

McCarty, Henry. See Billy the Kid. i 
McClellan, George Brinton (1826-1885), an Amer! 
can, served for a time as the general in chief of the sl 
Union Army during the American Civil War (1861-18! fi 
Most authorities believe he was too cautious on the 
tlefield. In 1864, McClellan was the Democratic candi 
date for president. He lost to his Republican opponens 
Abraham Lincoln. : 

Military career. At the outbreak of the American 
Civil War, McClellan became a major general in cop 
mand of Ohio volunteers. After becoming a major g 
eral in the regular army, he cleared western virginia 


confederate forces. In the 
amea 1861, he took 
d of the Union 
Amy inthe East, which be- 
tame known as the Army 
ofthe Potomac. In Novem- 
ber 1861, he became gen- 
eral in chief of all armies. 
President Lincoln grew im- 
because McClellan 
didnot move against the 
Confederates. He relieved 
himas supreme general in 
March 1862, McClellan 
Kepthis position as Army 
commander. 
McClellan finally advanced in the spring of 1862, mov- 
ing against Richmond from the east in the Peninsular 
Campaign. After fighting at Williamsburg and Fair Oaks, 
he drew close to Richmond. The Confederates, under 
General Robert E. Lee, then attacked him in the Battles of 
‘the Seven Days and drove him back to Harrison's Land- 
| ingon the James River. Washington authorities then 
_ Mttnsferred McClellan's army to northern Virginia, unit- 
| as of his troops temporarily with a force fighting 
Under General John Pope's command. After Pope's de- 
featat the second Battle of Bull Run, or Manassas, Mc- 
Chelan became commander of all troops in the Wash- 
‘ington area, 
‘McClellan led his army into Maryland to meet a Con- 
invasion. The two armies clashed in the Battle 
i a on Sept. 17, 1862, the bloodiest day of the 
Wat The battle killed or wounded about 12,000 North- 
emers and over 10,000 Southerners. McClellan forced 
ederates to retreat, but he did not immediately 
e them. His delay angered Lincoln, who replaced 
tH General Ambrose Burnside in November 1862. 
llan's military career then ended. 
NA activities. McClellan was born in Philadelphia. 
ee from the U.S. Military Academy in 1846, 
land. his class. He served in the Mexican War (1846- 
Jas Went to Europe in 1855 to study European mil- 
; ed In 1857, McClellan became chief engineer 
b ` nois Central (now Illinois Central Gulf) Railroad. 
Secame vice President of that railway, and later 
Raina tress a division of the Ohio and Missis- 
fom 1878to ko ellan was governor of New Jersey 


NAA American Civil War; President of the 
McClure tes (picture: Abraham Lincoln). 
183) also r Robert John Le Mesurier (1807- 
ledthe Spelled M ‘lure, was a British explorer who 
 Hediscovey expedition to cross the Northwest Passage. 
fane aea the route through the Arctic region dur- 
age i edition from 1850 to 1854. McClure found the 
Franklin, Rae an unsuccessful search for Sir John 
iN Arctic ritish explorer who had not returned from 
theBeaufor 2° begun in 1845. McClure sailed across 
ship became Sea and around Banks Island, where his 
Ved to de Stuck in ice. McClure and his crew almost 
1853, eath, but a search party rescued them in 
"Welling oa then covered the rest of the passage, 
ito En | ship and sledge to Baffin Bay. After return- 
gland in 1854, McClure was knighted and pro- 
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moted to captain in Britain's Royal Navy. McClure was 
born in Wexford, Ireland. He joined the Royal Navy in 
1824. See also Northwest Passage. 

McClure, Samuel Sidney (1857-1949), was an Amer- 
ican editor and publisher. He founded the McClure Syn- 
dicate in New York City in 1884. This was one of the first 
newspaper syndicates. In 1893, he founded McClure's 
Magazine, one of the first successful inexpensive maga- 
zines. He was briefly connected with the S. S. McClure 
Newspaper Corporation, which was formed in 1915 
when he bought the New York Mail. 

McClure was born in Forcess, Ireland. His works in- 
clude My Autobiography (1914). Obstacles to Peace 
(1917), and The Achievements of Liberty (1935). 
McConnell, Joseph, Jr. See War aces. 
McCormack, John (1884-1945), was a famous Irish 
tenor. His popularity as a concert artist was almost unri- 
valled. It enabled him to amass a fortune estimated at 
over 1 million U.S. dollars. McCormack had a light, clear 
voice and perfect diction. He sang airs of the 1700's and 
Irish ballads equally well. 

McCormack began his career at the age of 18 by win- 
ning a gold medal at the National Irish Festival in Dublin. 
After study in Italy, he won immediate success in Na- 
ples, Italy, in London, and in the American cities of New 
York, Boston, and Chicago. McCormack abandoned 
opera after 1913 in favour of concerts. He was born in 
Athlone, Ireland, but became a U.S. citizen in 1917. 
McCormick, Cyrus Hall (1809-1884), invented a 
reaping machine that revolutionized grain harvesting in 
the United States. His horse-drawn reaper enabled farm- 
ers to harvest more than 4 hectares of grain a day. Be- 
fore his invention, farmers harvested with cradle scythes 
and a skilled worker could harvest at most 1 hectare a 
day. 
Mecaralek was born ona farm in Rockbridge 
County, Virginia. As a youth, he experimented with vari- 
ous tools in the hope of designing equipment that 
would simplify farmers’ work. He also observed his fa- 
ther's unsuccessful efforts to construct a mechanical 
reaper. In 1831, Cyrus built his first reaper. He tested the 
device on wheat and oats and continued to make adjust- 
ments before patenting it in 1834. McCormick finally of- 
fered his reaper for sale in Virginia in 1840. 

The reaper sold well, and McCormick expanded sales 
to other parts of the country in 1844. Sales boomed be- 
cause the machine's efficiency enabled farmers to grow 
more grain and greatly increase their income. 

In 1847, McCormick moved his manufacturing opera- 
tion to Chicago to increase 
sales. Centrally located in 
the Midwest, he used the 
Great Lakes to transport 
reapers to the Eastern 
States, and the Mississippi 
River to ship reapers into 
the South. McCormick 
gained worldwide fame in 
1851, when he demon- 
strated his machine at the 
Great Exhibition in London. 
By late 1851, Chicago 
newspapers boasted that 
the McCormick Harvest- 
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ing Machine Company was the largest implement fac- 
tory in the world. McCormick’ sales and distribution in- 
creased further in the 1850's, when Chicago became a 
major railway centre. 

McCormick remained president of the McCormick 
Harvesting Machine Company until his death. In 1902, 
the company merged with four other implement compa- 
nies to form the International Harvester Company (now 
Navistar International Corporation). 

See also Reaper. 

McCoy, Elijah (18442-1929), was a black American en- 
gineer and inventor who developed the automatic lubri- 
cator. His invention, the /ubricator cup, continuously 
supplies lubricants to moving parts of machines. 

Before McCoy's invention in the early 1870's, ma- 
chines had to be shut down frequently for lubrication. 
The lubricator cup saves both time and money because 
it oils machine parts as they operate. Throughout his 
life, McCoy worked to design and improve lubricating 
systems for locomotives and other machines. The ex- 
pression the real McCoy, meaning the real thing, may 
have originated with machinery buyers who insisted 
that their new equipment have only McCoy lubricators. 

McCoy was born in Colchester, Ontario. He was ap- 
prenticed to a mechanical engineer and later worked as 
a fireman-oilman for several railways in Michigan, U.S.A. 
McCrae, Hugh (1876-1958), was one of a group of 
Australian poets who attempted after World War I (1914- 
1918) to break away from the traditional themes domi- 
nating Australian poetry. He was distinguished by his 
fresh outlook and the healthy vitality of his work. Mc- 
Crae was not concerned with Australian themes. His 
work is sometimes criticized for lack of emotional 
depth, but it still marks an advance in the history of Aus- 
tralian poetry, 

McCrae's poetry expresses the sheer delight of living. 
Presented with lyrical skill, McCrae’s verses are pol- 
ished, sophisticated, and generally romantic. Colourful 
imagery and unusual imagination serve to make his fan- 
tasy seem real, In turn, the verses are exuberant, deli- 
cate, sardonic, affectionate, or humorous. In spite of his 
apparent lack of emotion, his rhythm, cadence, and 
thyme patterns ensure his readability. Critics consider 
his best work to be contained in the 1928 edition of 
Satyrs and Sunlight, McCrae was born in Melbourne. 
McCrae, John (1872-1918), was a Canadian doctor, sol- 
dier, and poet. He contributed verses to Canadian peri- 
odicals before World War | (1914-1918). But he did not 
become famous until 1915 when he published “In Flan- 
ders Fields’ in the English magazine, Punch. His Poems 
were published after his death under the title sn Flan- 
ders Fields, and Other Poems (1919). The second stanza 
of his famous poem is: 


We are the Dead, Short days ago 

We lived, felt dawn, saw sunset glow, 
Loved and were loved, and now we lie 
In Flanders fields, 


McCrae was born in Guelph, Ontario, and grad 
from the University of Tonge After serving with ee 
Canadian Army in South Africa in 1899 and 1900, he be- 
came a pathologist at McGill University and at Montreal 
General Hospital. As the chief medical officer at a hospi- 
tal in Boulogne, France, in World War I, he witnessed 


the suffering and death he wrote about. He died of 
pneumonia before the war ended. 

McCubbin, Frederick (1855-1917), an Australian 
painter, founded the Box Hill artists’ camp near Mel- 
bourne with Tom Roberts and Louis Abrahams. Later, 
the camp moved to Eaglemont and Heidelberg, and the 
artists involved became known as the Heidelberg 
School (see Heidelberg School). 

The Heidelberg School, which McCubbin helped to 
create, was Australia’s first revolutionary art movement 
The common interest of the artists was impressionism, 
which was then anew movement in France. McCubbin 
was especially interested in its emphasis on working en 
plein air (outdoors). McCubbin made his only visit to Eu- 
rope in 1907. After this trip, his atmospheric landscapes 
and paintings of Melbourne used the French method of 
painting with small, related brush strokes of impression 
istic colour. McCubbin was also influenced by Henry 
Lawson’s poetry and involvement with Australian his- 
tory. McCubbin, like Lawson, had deep concern for the 
social problems of bush dwellers. From such themes 
came some of his most famous paintings, notably the 
Bush Burial, the Pioneer, and Down On His Luck. 

Frederick McCubbin was born in Melbourne. He 
trained at the Artisans School of Design in Melbourne 
and at the National Gallery of Victoria Art School. 
McCullers, Carson (1917-1967), was an American 
novelist known for her stories of small-town life in the 
South. Many of her characters are lonely, disappointed 
people. McCullers was 
particularly interested in 
adolescents who learn the 
meaning of loneliness 
while appearing to be part 
of a close family. The 
Member of the Wedding 
(1946), perhaps her most fa- 
mous novel, portrays a 12- 
year-old girl experiencing 
the pains of growing up. 
Her other major themes in- 
clude the search for indi- 
vidual identity, the nature 
of love, and the inevitabil- 
ity of death. 

Many characters in McCullers’ books are lonely be i 
cause they are deformed. For example, two characters 
her short novel The Ballad of the Sad Café (1951) are 8 
dwarf and an unusually tall woman. Her other nove $< 
The Heart Is a Lonely Hunter (1940), Reflections ina 
Golden Eye (1941), and Clock Without Hands (1961 q 
show the violence and pain that may accompany lone! 
ness and lack of love. McCullers wrote two plays 2, 
adaptation of The Member of the Wedding (1950 an 
The Square Root of Wonderful (1957). The Mortgage 
Heart (1971) contains essays, poems, and early fionni 
Her Collected Stories was published in 1987, after w 
death. McCullers was born in Columbus, Georgia U 
McCullough, Colleen (1937-  ), an Australian 1 
thor, wrote a best-selling novel, The Thorn Birds, Pu id 
lished in 1977. An American publisher, Avon Boo |... 
arecord 1.9 million US. dollars for the paperback 9 
oe was born at Wellington, in New Sout 

ales. 
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McDougall, William (1 871-1938), a British psycholo- 
gst founded the purposive school of psychology. He 
suggested that all the actions of human beings and ani- 
mals are purposive—that is, they are directed toward at- 
taining certain aims. McDougall also believed that in- 
sincts or closely related feelings motivate (cause) all 
ations. He listed seven basic emotions linked with 

these instincts—fear, disgust, wonder, anger, subjection, 
cation, and tenderness. Many psychologists have criti- 
tized McDougall’s ideas because they are vague and not 
testable by experiment. McDougall was born near Old- 
tam, England, and studied biology and medicine at 
Cambridge University. His best-known book is Outline 

of Psychology (1923). 

McEnroe, John (1959- ), is an American tennis 

slayer, He won the U.S. Open singles title in 1979, 1980, 
1981, and 1984 and the All-England (Wimbledon) singles 
championship in 1981, 1983, and 1984, With Peter Flem- 
ing, he won the Wimbledon doubles title in 1979, 1981, 
1983, and 1984 and the U.S. 
doubles title in 1979, 1981, 
and 1983, 

McEnroe, a left-hander, 
became noted for his pow- 
erful serve and for his 
speed and quickness. He 
played equally well on all 
court surfaces. His aggres- 
siveness and intensity con- 
tributed to his success. 
McEnroe stirred much 
Controversy for his fre- 
quent conflicts with offi- 
tials during matches. John 
Patrick McEnroe was born 
ape Germany, where his father was serving in 
i a Perin oa McEnroe became a professional ten- 

See also Tennis (picture: Modern men tennis stars). 

wen, Sir John (1900-1980), was deputy prime 
minister of Australia and leader of the Country Party in 
Va faerat Parliament from 1958 to 1971. He was prime 
a following the death of — 
Victoria. In TOR Sa Mewa was born in Chiltern, 
elected member of the 

Suse of Representatives 

me electorate of 
ca, in Victoria. From 
Mh t0 1939, he was minis- 
ar the interior, and in 
He became minister 
external affairs, In 1940 
1, he was minister 
of iy aviation. 
a 0 1945, he was 

‘ha of the Australian 
Was ory war council. He 
and ict for commerce 
tag Culture (1949-1956), for trade (1956-1963), and for 

Gong dustry (1963-1971). 
Ë Reon William (1825-1902), a Scottish poet, 
dealt wi Orious for his appalling poetry. His verses 
Subjects of national interest. His best-known 
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poem commemorated the destruction in 1879 of the rail- 
way bridge over the River Tay. McGonagall was born in 
Edinburgh and later lived in Dundee. The following lines 
are typical of McGonagall's work: 


Ye loven of the picturesque, if ye would drown your 
gri 

Take my advice and visit the ancient town of Crieff; 

The climate is bracing, and the walks lovely to see, 

Besides, ye can ramble all over the district and view the 
beautiful scenery. 


McGuffey, William Holmes (1800-1873), was an 
American teacher and clergyman. From 1836 to 1857, he 
published illustrated reading books for the first six 
classes of primary schools. More than 120 million cop- 
ies of his Eclectic Reader were sold, and for many years 
nearly all American schoolchildren learned to read from 
it. The simple readers taught children to respect the 
United States governmental and economic system. They 
played an important part in forming American moral 
ideas and literary tastes in the 1800's. 


NEW SECOND READER. 
ede 


LESSON IX 


shone 


THE SCHOOL-BOY, 


1. Tonce knew a boy. He was not a big 


bo; i È 
2 Tf he had been a big boy, he would 8 


? have been wi-ser. 3 
3, But he was a little boy. He was not g 
much tall-er than the ta-ble. 


's Eclectic Reader was used in schools 
during the 1800s. Millions of cop- 
e reader is shown above. 


William H. 
throughout the United States 
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McGutffey was born in Washington County, Pennsyl- 
vania. He became a Presbyterian minister in 1829. Mc- 
Guffey taught at Miami University in Ohio from 1826 to 
1836, and he was president of Ohio University from 1839 
to 1845. After 1845, McGuffey taught at the University of 
Virginia. $ 
Mcilwraith, Sir Thomas (1835-1900), was premier of 
Queensland, Australia, from 1879 to 1883, 1888 to 1890, 
and for a short period in 1893. During his first period as 
premier, he annexed the southeastern part of New 
Guinea to Queensland in the name of the British Crown, 
because he feared that Germany might take over the 
area. The British secretary of state for the colonies, Lord 
Derby, disallowed his action. Mcilwraith was born in 
Ayr, Scotland, and was educated at Ayr Academy and 
the University of Glasgow. He migrated to Victoria in 
1854, but moved to Queensland in 1862. 

Mcindoe, Sir Archibald (1900-1960), a New Zealand 
plastic surgeon, became famous during World War II 
(1939-1945). He performed reconstructive operations on 
fighter pilots who had been disfigured in battle. His pa- 
tients later formed the Guinea Pig Club. Mclndoe be- 
came president of the club. In 1956, he was elected vice 
president of the Royal College of Surgeons. 

Mcindoe was born in Dunedin, New Zealand, and 
studied at Otago University. In 1925, he went to the 
United States to work at the Mayo Clinic at Rochester, 
Minnesota. In 1931, he began his practice of plastic sur- 
gery in the United Kingdom. He became consultant in 
plastic surgery to the Royal Air Force in 1939. 

McKay, Heather (1941- _), an Australian squash 
player, set a record by winning the British champion- 
ship 17 times in succession. She won every year from 
1961 to 1977. She did not compete in 1978. In 1976, 
McKay won the inaugural world squash title. After win- 
ning a second world title in 1979, she retired from com- 
petition and took up coaching, Heather Blundell was 
born in Queanbeyan, New South Wales. She also played 
hockey for Australia in 1967. 
McKay, Hugh Victor (1865-1926), was an Australian 
who invented the Sunshine Harvester, a combine har- 
vester that contributed greatly to the development of 
wheat production in Australia. When he was only 19 
years old, he used parts of old strippers and winnowers 
on his father’s farm to build a machine that cut, 
threshed, and cleaned grain in one operation. A grant 
from the Victorian government helped him to start his 
own business, He developed his harvester in 1892. He 
was born in Raywood, Victoria. 
McKell, Sir William (1891-1985), was governor gen- 
eral of Australia from 1947 to 1953, He was premier and 
treasurer of New South Wales from 1941 to 1947. In 
1948, he was appointed a privy councillor (see Privy 
Council). McKell was born in Pambula, New South 
Wales. He left school at the age of 13 to become an ap- 
prentice boilermaker. He was elected to the New South 
Wales Legislative Assembly as a Labor Party candidate 
in 1917. He was minister of justice from 1925 to 1927. 
McKenna, Siobhan (1923-1986), an Irish actress, be- 
came widely known for her portrayal of St. Joan in 
George Bernard Shaw's play St Joan. She performed the 
play in London in 1955, and in the United States in 1956. 
She was born in Belfast and was educated at Galway 
University. From 1944 to 1947, she was at the Abbey 


Theatre, Dublin. In 1946, she made her first film, Hungry 
Hill. in 1960, McKenna gave an outstanding performance 
as Pegeen Mike in J. M. Synge's The Playboy of the 
Western World. She made many television and film ap- 
pearances in the 1960's and 1970's. 
McKinlay, John (1819-1872), explored parts of north- 
ern Queensland and the Northern Territory. He led an 
expedition sent by the government of South Australia to 
discover what happened to the missing exploration 
party led by Robert O'Hara Burke and W. J. Wills. During 
the expedition, he explored parts of Queensland, Later, 
McKinlay explored the areas round the Adelaide, Roper, 
and Daly rivers in the Northern Territory. After 1866, he 
worked mainly on his farm near Gawler, in South Aus- 
tralia. McKinlay was born in Scotland. 
McKinley, Mount. See Mount McKinley. 
McKinley, William (1843-1901), was president of the 
United States from 1897 until he was assassinated. Dur- 
ing McKinley's term in office, American business flour- 
ished at home and abroad, and American soldiers and 
sailors won the Spanish-American War (1898). 
McKinley, a Republican, was the third U.S. president 
to be assassinated, He was shot by an anarchist named 
Leon Czolgosz at the Pan American Exposition in Buffalo, 
New York, on Sept. 6, 1901. He died eight days later, Mc- 
Kinley was born in Niles, Ohio. 
See also Spanish-American War. 
McKuen, Rod (1933- ), is a popular American poet 
and composer. Most of his poems and songs describe 
feelings of loneliness or love. He has a hoarse voice that 
resulted from straining his vocal cords in 1961. 
MckKuen's best-known books of poetry include 
Stanyan Street and Other Sorrows (1966), Lonesome Cit 
ies (1968), and In Someone's Shadow (1969). He has writ- 
ten more than 1,000 songs, and many of the lyrics were 
published in Listen to the Warm (1967). McKuen's book 
Finding My Father (1976) tells about his search for his fe 
ther, who deserted the family shortly before Mckuens 
birth. t 
Rod Marvin McKuen was born in Oakland, Californie. 
He ran away from home when he was 11 years old. For 
several years, he wandered throughout the Western 
United States doing odd jobs. His first book of poems, 
And Autumn Came, was published in 1954. ee 
McLuhan, Marshall (1911-1980), was a Canadian pre 
fessor and writer whose theories on mass communica 
tion have caused widespread debate. According to 
McLuhan, electronic communication—especially K 
television—dominates the life of all Western peoples. à 
affects their ways of thinking as well as their institution 
McLuhan analysed the effects of communications ma 
on people and society in such works as The Machani 
Bride (1951), The Gutenberg Galaxy (1962), Understan 
ing Media (1964), The Medium Is the Massage (1967 
and War and Peace in the Global Village (1968). 
McLuhan argued that each major period in history a 
takes its character from the medium of communicate ; 
used most widely at the time. For example, he calle iH 
period from 1700 to the mid-1900s the age of print", 
that time, printing was the chief means by which pep 
gained and shared knowledge. McLuhan claimed pen 
printing encouraged individualism, nationalism, de + 
racy, the desire for privacy, specialization in work 3 
the separation of work and leisure. 


According to McLuhan, the electronic age has re- 
laced the age of print. Electronics speeds communica- 
ion so greatly that people in all parts of the world be- 
come deeply involved in the lives of everyone else. As a 
result, said McLuhan, electronics leads to the end of in- 
dividualism and nationalism and to the growth of new 
international communities. 
Interest in McLuhan’s work resurfaced in the 1980s. 
Heis among the first of the post-modernist writers, who 
believe that our society has become an “information so- 
ciety, driven by computers and electronics. They argue 
that electronics have revolutionized all parts of our lives, 
including work, politics, culture, and art. 
McLuhan was born in Edmonton, Alberta, Canada. His 
fullname was Herbert Marshall McLuhan. 
MClure, Sir Robert John Le Mesurier. See Mc- 
Clure, Sir Robert John Le Mesurier. 
McMahon, Sir William (1908-1988), was prime min- 
ster of Australia for almost two years. A member of the 
beral Party, he succeeded John Gorton in 1971, but his 
coalition government lost to Labor in the 1972 elections. 
He served as federal treasurer from 1966 to 1969 and as 
minister of external affairs 
from 1969 to 1971. He was 
born in Sydney and edu- 
cated at Sydney Grammar 
School and Sydney Univer- 
sly. He worked as a solici- 
for until 1939 and then 
spent} years in the army. 
Hewas elected to the 
House of Representatives 
{n1949, He was minister 
fornavy and air from 1951 
{0 1954; minister for pri- 
mary industry from 1956 to 
1958; and minister for la- 
per national service 
om E 1966. He was knighted in 1977. 
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ng suffragette (see Suffragette). 
tucat Mian (1860-1931) was an influential 
chel MeMil social reformer. She founded the 
ten The col an Training College in memory of her sis- 
lege opened in 1930. Earlier, in Bradford, 
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to the resulting liquor. The liquor then ferments, pro- 
ducing mead. Spices are sometimes added. A drink 
called metheglin, which is similar to mead, is prepared 
from fresh honey and water. 

Mead was a popular beverage in parts of Europe in 
the Middle Ages. A drink similar to mead is made in Af- 
ghanistan, where bees are numerous. 

Mead, Margaret (1901-1978), was an American an- 
thropologist known for her studies of how culture influ- 
ences the development of personality. She lived among 
peoples of the Pacific Islands to study their ways of life. 
Mead described how cultures differ in what behaviour 
they consider appropriate. She also studied how chil- 
dren learn to become part of their culture. 

Mead’s best-known book, Coming of Age in Samoa 
(1928), compares the lives 
of adolescents in a Samoan 
village and in Western so- 
cieties. The accuracy of her 
comparisons was later 
challenged, causing an- 
thropologists to become 
even more aware that such 
field research may be inter- 
preted in more ways than 
one. Her other books in- 
clude Growing Up in New 
Guinea (1930), Sex and 
Temperament in Three 
Primitive Societies (1935), 
Male and Female (1949), 
and Culture and Commitment (1970). 

Mead was born in Philadelphia. She graduated from 
Barnard College and received a Ph.D. degree in anthro- 
pology from Columbia University. From 1926 to 1969, 
she was a curator of ethnology at the American Muse- 
um of Natural History in New York City. 

See also Anthropology (picture: Margaret Mead). 
Meade, George Gordon (1815-1 872), was a Union 
general in the American Civil War (1861-1865). He com- 
manded the Union Army which defeated the Confeder- 
ates at the Battle of Gettysburg in July 1863. This battle 
was between about 90,000 Union troops and about 
75,000 Confederates. i 

When the war began, Meade became a brigadier 
general of Pennsylvania volunteers. He fought in most of 
the important battles in the East, including the battles of 
the Peninsula, the Seven Days, second Bull Run (also 
called Manassas), Antietam (also called Sharpsburg), 
Fredericksburg, and Chan- 
cellorsville. He became a 
major general of volun- 
teers after Antietam, and a 
corps commander after 
Fredericksburg. In June 
1863, he replaced General 
Joseph Hooker as com- 
mander of the Army of the 
Potomac. When General 
Ulysses S. Grant became 
supreme Union com- 
mander in 1864, he kept 
Meade as commander of 
the Army of the Potomac. 


Margaret Mead 


George Meade 


292 Meadow saffron 


Meade was born in Cadiz, Spain, the son of an Ameri- 
can naval agent. He was educated in the United States, 
and graduated from the U.S. Military Academy. After 
serving in the Seminole War in Florida, he resigned 
from the Army to become a civil engineer. He returned 
to the Army in 1842 as a topographical engineer. He also 
served in the Mexican War. After the Civil War, Meade 
commanded various military departments. 

Meadow saffron. See Colchicum. 

Meadowlark is the common name of two similar spe- 
cies of North American birds that inhabit grassy fields, 
meadows, and prairies. The eastern meadowlark usually 
lives in moister habitats than the western meadow/lark. 
The eastern meadowlark is found from southeast Can- 
ada to the Amazon region of northern Brazil. The west- 
ern meadowlark is found from southwest Canada to 
central Mexico. 

Meadowlarks are not true larks, They belong to the 
same family as American orioles. Meadowlarks are 
about 25 centimetres long. They have a heavy body, a 
short tail, and a long bill. The back, wings, and tail are 
brownish, streaked with black. The throat and under- 
parts are bright yellow with a large, black, V-shaped 
band on the breast. White feathers on each side of the 
tail are flashed when the meadowlark is nervous or 
when it is in flight. 

The eastern meadowlark’s song consists of two clear 
whistles, the second ending as a slurred, drawn-out 
note. It is one of the first bird songs of spring. The song 
of the western meadowlark consists of 7 to 10 flutelike, 
gurgling notes. 

The meadowlark builds its nest on the ground, usu- 
ally with a dome-shaped roof of grass hiding the eggs. 
Both species lay three to seven white eggs speckled 
with reddish-brown. Meadowlarks eat some waste grain 
and vast quantities of weed seeds and harmful insects. 

Scientific classification. The meadowlark belongs to the 
American oriole family, Icteridae. The eastern meadowlark is 
Sternella magna, and the western meadowlark is S. neglecta. 

See also Bird. 

Men : See Diet; Food; Nutrition (Selecting and cooking 
foods), 
Mean, in statistics, is the sum of a series of numbers 
divided by the number of cases. Suppose five women 
weigh 67, 62, 68, 69, and 64 kilograms, The sum of their 
weights is 330 kilograms, Divide this sum by 5, the num- 
ber of women, or cases; 330 + 5 = 66, The mean of this 
series of numbers is 66 and the mean weight of the 
women is 66 kilograms, This single weight of 66 kilo- 
grams can be used to represent the differing weights of 
all five women, even though none of them weighs ex- 
actly 66 kilograms, The mean is often called the arithme- 
tic average or arithmetic mean. See also Average; Me- 
dian; Mode; Statistics (Probability). 
Measles js a disease that causes a pink rash all over 
the body. It is extremely contagious (easily spread from 
person to person by physical contact), The disease oc- 
curs chiefly in children, but adults can also catch it. Few 
people in industrialized countries die of measles. But 
the disease kills many undernourished children in de- 
veloping countries, The medical name for measles is ru- 
beola, German measles, known medically as rubella, is a 
different disease with similar symptoms (see German 
measles). In 1963—in a major medical advance—a team 


of virologists headed by the American researcher John 
F. Enders developed a measles vaccine. By the 1990s, 
the use of this vaccine had made measles rare in some 
countries. 

Cause and effects. A virus causes measles. People 
who have the disease spread the virus by coughing and 
sneezing. The first symptoms appear about 10 days after 
the virus enters a person's body. A fever, cough, and 
runny nose develop, and the eyes become red, watery, 
and sensitive to light. The fever may reach 41° C. Small 
pink spots with grey-white centres develop inside the 
mouth, especially on the insides of the cheeks. They are 
called Koplik’s spots. A person with symptoms of mea: 
sles should see a doctor. 

Three to five days after the first symptoms appear, 
faint pink spots break out on the face near the hairline, 
The rash spreads all over the body within two or three 
days. About the time that it reaches the feet, the patients 
fever drops and the runny nose and cough disappear. 
The patient's rash begins to fade at the same time. 

Some people who are weakened by measles suffer 
complications, Such complications include infections of 
the lungs and middle ear. The measles virus can harm 
the brain, but this is not common. 

No drug exists that can cure measles once it has de- 
veloped. Patients should be kept comfortable while the 
disease lasts, In most cases, a person has measles only 
once, The body produces antibodies (substances that 
fight infection) during the disease. These antibodies nor 
mally provide lifelong immunity (protection) from later 
attacks. 

Prevention. In 1954, Enders separated the measles 
virus from other substances and grew it in living cellsin 
test tubes. He later developed a vaccine from the virus. 
Since 1963, millions of children have received an injec 
tion of the vaccine to prevent measles. 

Measles vaccine contains live measles virus that has 
been weakened by a long period of growth in animal 
cells in a test tube. When injected into a person's body, 
the weakened virus produces a mild form of the condi- 
tion and, in most people, no symptoms appear. But the 
body reacts to the weakened virus just as it would react 
to an ordinary virus, That is, it produces antibodies that 
fight the virus and later provide immunity to measles. ‘ 
Scientists do not know how long the immunity lasts, bu 
it continues for many years—perhaps for life. 

See also Disease (table); Enders, John F. 
Measure. See Weights and measures. j 
Measure, See Music (Rhythm; Musical notation). 
Measurement is the process of finding out how 
many measuring units there are in something. These 
units include metres, grams, and hours. Measuremen 
ranks as one of our oldest skills. 

Many of the questions people ask every day begin 
with "How many?” or “How much?” A person may as 
friend, "How many brothers and sisters do you have! 
or, “How much do you weigh?” The answers to both 
questions use numbers. But the first question is an 7" 
swered by counting, and the second by measuring. ‘et 
child in a family is a whole person and must be goum 
not measured. But a person's weight must be meast 
and this is done by standing on a scale. od 

Almost everyone uses measurement daily. The fo n 
we eat, the clothes we wear, the work we do, and ™ 


Time Temperature 
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Weight 


People use measuring tools of various kinds daily. These tools include watch 
/ jes to tell the time, 
thermometers to give the temperature, scales to weigh objects, and rulers to measure length. 


ofthe games we play involve measurement. For exam- 
ple, shoppers buy meat by the kilogram and cloth by the 
metre, Many workers are paid by the hour. An athlete 
Who runs 100 metres in the shortest time wins the race. 
People also use measurement to help them under- 
stand one another and to work together easily. A boy 
a write to someone living far away and describe 
pere tall and heavy. But it would be better if he de- 
ia ed himself as 137 centimetres tall and weighing 40 
ans In the same way, a carpenter building a 
ra St order a door that measures 76 centimetres 
pan know it will fit the opening allowed for it. 
a peace discusses how measurements are made 
a ome important measurement units were de- 
ped, See the article on Weights and measures for 
es of various weights and measurements. 


How measurements are made 


ay gta involves two things: (1) a number 
eru anit A number by itself is not a measurement 
length of 6, N e no point in saying that a stick has a 
centimetres aa one would know whether the stick was 6 
e stick as b r6 metres long. But if someone described 
Ment w eing 6 centimetres long, then the measure- 
ould have meaning. 


ee of measurement. There are two major sys- 
asurement (1) the imperial system and (2) the 


G a measurement 
paing a urements are made by com- 
Scale ee ject to be measured with 
Butfew ob units on a measuring tool. 
ven ey can be measured in an 
fractions cae Of such units. Therefore, 
Curate meas e unit must be used for ac- 
e near urement. In the photograph 
Measures by ight, for example, the pencil 
long, Beca; etween 17 and 18 centimetres 
tres on oe itis closer to 18 centime- 
tnetres lone Er We might say it is 18 cen- 
"ight, we sec But in the photo on the far 
Somewhat sho at the pencil measures 
m accurate mo 18 centimetres. A 


te 
$177 centima measurement of its length 


metric system. The measurement units in each system 
are related to one another. 

The imperial system of measurement started in about 
the 1200s, though its units may be traced back even ear- 
lier. Most nations—and all scientists—use the metric sys- 
tem. The official name of this system is the Systeme In- 
ternational d'Unités (International System of Units). See 
Metric system. 

Measuring tools. To make accurate measurements, 
people have invented such measuring tools as clocks, 
scales, tape measures, thermometers, and other de- 
vices. Measurement with tools involves comparing the 
object or event being measured with the units marked 
on the tool. For example, a ruler placed beside a pencil 
shows the number of centimetres and millimetres equal 
to the length of the pencil. 

Most measurements involve reading some kind of 
scale. The problem is that no matter how many subdivi- 
sions the scale has, the object being measured is likely 
to fall between two of them. As a result, every measure- 
ment can only be an approximation. A measurement 
may come close, but it never matches the scale per- 
fectly. Without a magnifying lens, for example, a ruler is 
accurate only to within a half millimetre. But simple 
measurements within a fiftieth of a millimetre can be 
made with an instrument called a micrometer calliper 


(see Micrometer). 
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Measuring tools include a wide variety of devices. 
Gauges and metres measure such items as litres of pet- 
rol or cubic metres of natural gas. A kilowatt-hour meter 
measures electricity. A speedometer measures the 
speed of a car or other vehicle, and an odometer rec- 
ords the distance travelled by the vehicle. Other devices 
measure the volume of such substances as petroleum in 
barrels. 


Measuring size and space 


Measuring the size of objects or of space involves 
three related kinds of measurement: (1) length or dis- 
tance, (2) area, and (3) volume. Length or distance is a 
measurement between two points, such as two towns or 
the two ends of a pencil. Area is the measurement of a 
surface, such as a floor or a field. Volume is the meas- 
urement of the space enclosed by anything, such as a 
box or a room. 

Length and distance. Ancient peoples measured 
length by comparing the length of one thing, such as a 
stick, with the length of the thing they wanted to meas- 
ure, such as an animal. Several ancient civilizations de- 
veloped measurement systems based on units that were 
the length of certain parts of a man’s body. A unit called 
the cubit was the length of a man’s forearm from his 
elbow to the tip of his middle finger. Archaeologists 
have found the cubit cut on wooden rods and stone 
slabs made in Egypt as early as 3000 B.C. 

Ancient peoples also based other units on body 
measurements. The Romans used the uncia for the 
width of a thumb, The English word inch comes from 
that word. Twelve uncia equalled a foot, which roughly 
equalled the length of a man’s foot. Three feet equalled 
a yard, which was about the distance from a man’s nose 
to the tip of the middle finger of his outstretched arm. 

But measuring units based on men’s measurements 
failed because not all men were the same size. Modern 
systems of measurement consist of units based on 
measurement standards that have a size agreed upon by 
users of the system. The metric systems use the metre as 
the measurement standard for length. Scientists define 
the metre as the distance travelled by light in a vacuum 
during zs7bzass Of a second, This distance equals about 
39} inches. Therefore, such measurement tools as rul- 
ers ae the same sized measuring units throughout the 
world, 


Measuring area 
and volume 


Area is the space covered by a surface, 
and volume is the total space that an ob- 
ject occupies or encloses. One way to 
measure an area is to divide it into 
squares, each of which equals one 
square unit of measurement, such as a 
square centimetre. In the photo on the 
near right, the girl shows that a square 
area contains 3 times 3 measuring 
squares, or 9 square units. In the same 
way, a volume can be divided into cubes, 
each of which equals one cubic unit of 
measurement In the photo on the far 
right, the girl shows that a certain volume 
Contains 3 times 3 times 3 measuring 
cubes, or 27 cubic units. 


The common units for length in the imperial system 
of measurement are, in order of increasing size: inch, 
foot, yard, and mile. The common metric length units of 
measurement are the millimetre, centimetre, decimetre, 
metre, and kilometre. 

Area. Length alone cannot tell the size, or area, of a f 
surface. A measurement of area must include both 
length and width. A room may be 4 metres long. But that 
measurement gives no idea of the size of the room be- 
cause the room also has width. If the room has a width 
of 3 metres, multiplying 4 by 3 gives the area of the floor 
as 12 square metres. A square metre is the area covered 
by a square one metre long on each side. 

An area does not have to be a square in order to 
measure it. Any area can be measured by finding out 
how many square units fit into it. In the imperial system, 
measurement units for area include square inches, 
square feet, square yards, and square miles. The metric 
system uses square centimetres in addition to square 
metres. Some units for area, such as hectare, do not in- 
clude the word square. 

Volume. The area covered by an object does not in- 
dicate its total size—that is, the volume of space it occu: 
pies. Many volume measurements are made with cubic 
units, One cubic unit has the same volume as a cube 
with edges equal to one unit of length. Thus, a cube 
with edges 1 metre long has a volume of 1 cubic metre 

Suppose an air-conditioning engineer wanted to find 
the volume of a 12-metre by 10-metre room with a ceil- 
ing 3 metres above the floor. The engineer could fill the 
room with 1-metre cubic boxes and then calculate the 
room's volume by counting the number of boxes. The 
area of the floor is 120 square metres, and so 120 boxes 
would be needed to cover it. Two more layers of 120 
boxes each would then fill the room. The engineer 
would use three times 120 cubic-metre boxes, or 360 
boxes, and so the volume of the room is 360 cubic me 
tres. 

One of the most important uses of volume measure 
ment involves the capacity (amount of material) that 
container can hold. Many products are sold by capacity 
measure. Milk, for example, is sold by the litre or pint 
Although these capacity measures do not use the wor 
cubic, they are based on cubic measure. The basic unit 
of volume in the metric system is the cubic decimetre, 
commonly called the /itre. 


Measuring weight 


Weight measurement has a number of important 
uses. Many common products are bought and sold by 
weight. Supermarkets sell most of their products, in- 
cluding butter, coffee, meat, and fresh fruit and vegeta- 
bles, by weight. Many manufacturing processes, such as 
glassmaking, steelmaking, and the production of chemi- 
cals, require accurate weighing of the materials used. 

The imperial system has three systems for weight 
measurement: (1) apothecaries; (2) avoirdupois, and (3) 
troy. These systems of weight can be confusing because 
they use the same names for many of their units. But the 
weights of the units and the number of smaller units dif- 
fer, An avoirdupois pound contains 16 avoirdupois 
ounces, but the apothecaries’ and troy pounds each con-` 
tin 12 ounces. An avoirdupois ounce weighs slightly 
less than an apothecaries’ or troy ounce. 

The weight of any object is the force of the earth's 
pull on the mass (quantity of matter) of the object. Thus, 
Weight and mass are related. The metric system units for 
mass-the gram and the kilogram—indicate the weight 
ofan object and are used for this purpose. A kilogram 
contains 1,000 grams. 

The oldest known weights appear in records buried 
inancient Egyptian graves about 4000 B.C. The oldest 
known records of weighing show stone weights that 
Were used on balances to weigh gold. These records 
date from about 2500 B.C. 

The measurement standard for all imperial and metric 
mass units is a cylinder of platinum-iridium metal with a 
mass of exactly 1 kilogram. This cylinder is kept by the 


atonal Bureau of Weights and Measures in 
ce, 


Measuring time 


When ancient peoples began to measure time, they 
ni } heir measurement on (1) changes from day to 
oh ‘a the time between full moons, and (3) the sea- 
a ese three lengths of time became the basis for 

a months, and years. 

a people developed time units that were shorter 

etime Fi The Babylonians used sundials to divide 

rom sunrise to sunset into 12 parts, which 


Early basic measurements 


The cy 
liest ias One of the ear- A shadow clock told ancient 
êncient neo ie ngth used by Egyptians the number of 
stance frome: lt Was the hours before or after noon. 
bthetip ofpe Mans elbow The clock had to be turned 

's middle finger. around each day at noon. 
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came to be called hours. By the 1700s, clocks had be- 
come accurate enough to tell time in units that were 
shorter than an hour. The hour was divided into 60 min- 
utes, and each minute was divided into 60 seconds. 

Time units that are shorter than a second or longer 
than a year increase or decrease by units of 10. Seconds 
can be divided into tenths or hundredths. A period of 10 
years is a decade, and a 100-year period is a century. 

The measurement standard for time is the atomic 
clock. Some of these clocks measure time so accurately 
that they will not gain or lose more than a second in 
over 300 years. An atomic clock measures time by 
counting the number of vibrations made by atoms of the 
element caesium. These atoms vibrate 9,192,631,770 
times a second. 


Measuring temperature 


Temperature measurement developed much later 
than other measurements. The Italian scientist Galileo 
developed one of the earliest thermometers in the late 
1500s. His thermometer compared the temperature of 
one object with another. For this reason, it was not so 
useful as today's thermometers, which measure temper- 
ature on a fixed scale. The most common thermometers 
are glass tubes filled with mercury or coloured alcohol. 
As the temperature changes, the level of the liquid 
moves inside the thermometer. 

There are two widely used temperature scales: (1) the 
Fahrenheit scale and (2) the Celsius scale. Both were de- 
veloped during the early 1700s. The Celsius scale is part 
of the metric system. It is used by people in most parts 
of the world, and by scientists everywhere. 

On the Fahrenheit scale, water freezes at 32° and boils 
at 212° under normal atmospheric pressure. On the Cel- 
sius scale, water freezes at 0° and boils at 100°. Because 
100 degrees lie between those two temperatures, the 
Celsius scale is often called the centigrade scale. The 
word centigrade means divided into 100 parts. How- 
ever, the scale was officially renamed the Celsius scale 
in 1948. There is no single measurement standard for 
temperature. Various temperatures are used to stand- 
ardize thermometers. These temperatures include 
0.01° C, at which water can exist as a liquid, a solid, and a 
gas at the same time. 


balance A thermoscope was the first 
A ight of a OS wth that device to show temperature. 
of another. The ancient Egyp- Galileo and other Europeans 
tians developed the balance experimented with such de- 
to weigh grain. vices in the late 1500s. 


296 Measurement 


Other measurements 


Measurement units for length, temperature, time, and 
mass are called basic measurements. These units can be 
combined into other measurement units called derived 
measurements. For example, area is measured by multi- 
plying one length unit by another to form square units, 
which are a derived measurement. 

Some derived measurements combine two or more 
different kinds of basic or derived measurements. The 
measurement of speed combines length units with time 
units. It tells the distance travelled in a certain time, 
using such units as miles per hour or metres per sec- 
ond. Another derived measurement, pressure, measures 
the force acting on a unit of area. Pressure units include 
pounds per square inch and pascals. 

People in various fields use hundreds of other de- 
rived measurements. Scientists, for example, measure 
electricity with several derived units. The vo/t measures 
the force causing the flow of electric current, and the 
ohm measures the resistance to the flow. Heating engi- 
neers measure heat energy in British thermal units (BTU) 
or in calories, Lighting engineers measure the amount 
of illumination on a surface in /ux or foot-candles. 


Indirect measurement 


Many objects can be measured by laying a measuring 
tool beside them and measuring them directly. But 
sometimes it is impractical or impossible to do this, and 
the measurement must be made indirectly. The amount 
of water in a swimming pool can be determined by 
measuring the length, width, and depth, and then calcu- 
lating the volume of the pool in cubic units. This indirect 
method, which involves calculation, is quicker and eas- 
ier than scooping all the water out of the pool with a 
measured container. 

Surveyors measure long distances on land indirectly 
by measuring angles and applying mathematical princi- 
ples such as trigonometry (see Surveying; Trigonome- 
try). Astronomers also must measure the distance to the 
moon and stars indirectly (see Astronomy [Measuring 
distances in space), 

Related articles in World Book include: 


Uses of measurement 

Geodesy Surveyin: 
Navigation Testing 
Pyrometry Time 

Mathematics of measurement 
Area Fracti 
Arithmetic Geniet 
Calculus Mathematics 
Cube Square 
Denominate number Trigonometry 
Distance Volume 

Systems of measurement 
Apothecaries’ weight Julian calendar 
Avoirdupois Metric system 
Calendar Troy weight 
Gregorian calendar Weights and measures 
Measurement of motion and force 

Ballistics 


Falling Bodies, Law of 
Force (Measuring force) 


Dyne 
Energy (Measuring energy) Friction 


Horsepower Pascal 
Inertia Power 
Knot Pressure 
Momentum Torque 
Motion Velocity 
Newton Weber 
Oersted Work 
Measurement of space 
Acre Ell Mile 
Angstrom unit Fathom Minim 
Area Foot Peck 
Barrel Furlong Pint 
Bushel Gallon Quadrilateral 
Cable Inch Quart 
Centimetre Kilometre Rhombus 
Chain League Rod 
Cube Litre Solid 
Cubit Metre Square measure 
Distance Micrometer Volume 
Measurement of time 
Day Fourth dimension 
Daylight saving Hour 
Leap year International Date Line 
Minute Standard time 
Month Week 
Olympiad Year 
Measurement of weight 
Carat Pennyweight 
Gram Pound 
Hundredweight Scruple 
Kilogram Ton 
Ounce 
Other measurements 
Absolute zero Gauss 
British thermal unit Light (Measuring 
Calorie light) 
Celsius scale Ohm's law 
Cord 
Measuring instruments and devices 
Altimeter Galvanometer Range finder 
Ammeter Hourglass Scale, Weighing 
Anemometer Hydrometer Sextant 
Atomic clock Hygrometer Speedometer 
Balance Light meter Spirometer 
Barometer Magnetometer Sundial 
Calliper Manometer Tachometer 
Chronometer Micrometer Theodolite 
Clock Pedometer Thermometer 
Divider Pendulum Voltmeter 
Electric meter Potentiometer Watch 
Fathometer Radiosonde Water clock 
Other related articles 
Kilo 


[ination Bureau of Weights and Measures 
ni 


Measuring worm is a green or brown caterpillar that 
crawls by looping its body. It humps the middle of its 
body, pulling the rear part close to the front part. Then 
pushes the front part of its body forward to its full i 
length and starts the process again. An old superstitio 
says that if a measuring worm measures a persons 
length, the person will die. 

The measuring worm is also called the /ooper 9" 
inchworm. It can hold itself straight out from a bratia 
so that it looks like a small twig and so escape theni 
of a predator. Some members of the measuring-wo"™ 
family are serious pests. 


‘The measuring worm crawls by arching its body. 


forexample, caterpillars of the mottled umbar moth, 
which lives in Europe and Asia, may completely strip the 
leaves from the trees. Farmers use poison sprays to help 
control them. An American measuring worm called the 
cankerworm destroy whole areas of forests (see 
Cankerworm), 

The measuring worm becomes a moth with delicate 
lined patterns on its wings, It develops in a cocoon or in 
acell ame ground. There are about 4,000 species of 
measuring worm. 

Sclentific classification. The measuring worm is the cater- 
pilarof a moth in the measuring-worm moth family, Geometri- 
he, The mottled umbra is Erannis defoliaria. 

Meat is animal flesh that is eaten as food. Meat consists 
litgely of muscles, but fat and other animal tissue are 
ilo considered meat. The most commonly eaten meats 
Inindustrialized countries come from animals that are 
ka for food. These animals—and the meats that come 
ata cattle (beef and veal), pigs (pork), sheep 
and mutton), and poultry (chicken, duck, and tur- 
| Game, which is meat from wild animals, is also fre- 
vate eaten. In addition, fish is included among meat- 
M lucing animals. This article discusses meat from cat- 
a Pgs, and sheep, all called red meat. For information 
ald p see Poultry; Fishing industry. 
aiad S biggest producer of red meat is China, 

th Produces about 21 million metric tons each year. 

oe than 20 million tons is pork. The United 

i Produces about 18 million tons, and the Soviet 
X poor 16 million tons. The greatest consumers of 

pleat ala p perina New Zealand, 
fo are prevented by religious taboos from 
Motsuppo n types of meat. For example, Hindus are 

usli posed to eat meat from cattle. Many Jews and 
ims do not eat pork. 
Metin ue of meat. Most nutritionists consider 
es laa of a well-balanced diet. Meat 
for good health ae famins, minerals, and fat necessary 
no beide pot Meat protein contains es- 
2nd maintain ódy an elements) needed to build 

Red issue, See Amino acid. 

Hexgroup as an excellent source of the vitamin B com- 

iim P: Thiamine (B,) is especially abundant in pork. 

ine hel Sinai 
5 ms and she circulatory and nervous 
"YY. Riboflavin (B i ody in storing and releasing en- 
healty a, Bid oh aye for normal growth and 

"S and ski e (B,) helps prevent nervous disor- 


ed blood a diseases and vitamin B,, helps maintain 


ease called ls. Niacin is important in preventing a dis- 


Pellagra (see Pellagra). Liver, an especially 
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nutritious meat, also provides vitamins A and C. The 
body needs these vitamins for normal vision and healthy 
gums and tissue. 

Meat is rich in iron, which is needed to build and 
maintain red blood cells and muscle growth. Meat is 
also a source of copper, phosphorus, and zinc. The fat in 
meat is an excellent source of energy and certain fatty 
acids the body cannot produce itself. About half of the 
fatty acids in meat fat are saturated. Saturated fats help 
form a fatty substance called cholesterol. Some doctors 
believe large amounts of cholesterol in the body may 
contribute to heart disease, and advise eating only mod- 
erate amounts of foods containing saturated fats. See 
Cholesterol; Fat. 

Kinds of meat. There are several different types of 
red meat. The names for meat from cattle and sheep tell 
the age of the animal from which the meat was taken. 

Veal is the flesh of calves less than 14 weeks old. It is 
light pink and contains little fat. Veal is more tender than 
beef, and has a milder flavour. 

Beefs the flesh of full-grown cattle. Most beef sold 
in shops comes from animals 1 to 2 years old. Beef is 
bright red and has white fat. Flecks of fat called mar- 
bling help make beef tasty and juicy. 

Lamb is the flesh of sheep less than 1 year old, It is 
red and has white fat. Lamb has a milder taste than mut- 
ton. 

Mutton is the flesh of sheep over 1 year old, It has a 
deep red to purple colour. Mutton has a stronger fla- 
vour and a coarser texture than lamb. 

Pork is the flesh of pigs. Most pork comes from ani- 
mals from 4 to 7 months old. Pork has a light pink col- 
our, with white fat. It has a mild taste. Many cured 
meats, such as ham and bacon, are made from pork. 

Offal is the general name for various organs and 
glands of animals. Common offal includes the brains, 
hearts, kidneys, livers, and tongues of animals. Some 
other offal is chitterlings (pig intestines), sweetbreads 
(pancreas and thymus glands), and tripe (linings of first 
and second cattle stomachs). Most offal is a good source 
of vitamins and minerals. 

Meat is available in fresh, frozen, canned, and cured 
forms. Fresh meat is raw meat. Fresh meat spoils quickly 
and must be refrigerated until it is cooked, People can 
keep fresh meat from spoiling by freezing it. Frozen 
meat is also sold in shops. It has the same food value as 
fresh meat and is often used by restaurants. Frozen meat 
should be cooked as soon as it thaws and should not be 
refrozen. 

Tinned meat has been sealed in a metal can and then 
heated. The heat cooks the meat and destroys bacteria. 
Meat is often canned with other ingredients, such as 
vegetables or gravy. Cured meat, such as ham, bacon, 
and sausage, has been treated with salt and sodium ni- 
trite to control bacterial growth. 

How to select meat. ‘All meat sold in butcher's shops 
or supermarkets in industrialized countries has to meet 
government health standards. Meat sold in shops is 
often graded according to its quality. Meat may be 
graded ona government system, or individual shops 
may do their own grading. Higher grades of meat are 
more tender, juicy, and flavourful than lower grades. 
The grade of a meat is stamped directly on the meat in 


purple vegetable dye or on the package label. 
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Cuts of meat and how to cook them 


Pork 
Beef 3 
steak Fry, grill aig Barbecue, braise, gril 
Y9! arbecue, braise, gri 
Boneless rib steak Fry, grill leonis Roast 
Boneless shoulder Braise Chop Fry, grill 
Bralsing steak Braise Chump chop Gail roast 
raise, 
piaca er Braise, pot roast eg ae y 
Fraa pe kon Ham Bolled Roast serve col 
fares src oril eae oi re 
Fillet (steak) pate grill, roast sead Braise, roast 
ge Tinned Serve col 
Fore rib Gal roast Leg Roast i 
$ Fry, grill, roast 
Mined et acl oa z 
i Neck Roast 
E od ereak Fry, grill end Fry grill 
Foree] o Shania Roast 
steak Barbecue, grill end poe 
‘a ma ‘dor Ra Shoulder steak Braise, fry, grill 
vers ed Smoked loin Boil, grill, roast 
Silverside steak pie Smoked loin chop Fry, grill, roast 
Sirfol aak Fry rill, roast Smoked shoulder roll Braise, roast 
Mla beens Spare ribs Barbecue, grill, roast 
Skirt Fry 
sae Lise, Bs ete Grill, roast 
T-bone steak Barbecue, grill 
Thick rib Braise, roast Lamb 
Braise, roast Roast 
Top. poll Braise, fry, pot roast rhea! neck pee 
Tepes relay pet: Coast Breast Braise, roast 
eal Chop Fn gril 
vi Grill, roast 
Breast Braise apra ae i 
Chump choj Braise, grill Cutlets r 
Cubed steak Braise Knuckle end Kost 
Cutlet Braise, grill Leg Barbecues gti 
Fillet Roast Leg steak (Gigot) He Een: 
tome Fi rill 
Loin cl Fry, grill Loin chop ry, gi 
Loin pes Ey ril, roast Middle neck Braise 
Minced veal Braise Minced lamb Braise 
Thick flank Braise, roast Neck fillet Barbecue, stir-fry 
Round steak Braise, fry Riblets Grill, roast 
Rui Braise, roast Shoulder Roast 
Shoulder Braise, roast 
Silverside Braise, grill 


Common grades for beef are prime, choice, select, 
standard, commercial, utility, and canning. Prime, the 
highest and most expensive grade of beef, is mainly 
sold to restaurants but can sometimes be bought in 
shops. Choice and select meats are commonly sold in 
shops. The lower grades of beef are usually used to 
make processed meat products, such as sausages. Veal 
and lamb are graded on similar systems ranging from 
prime (the highest grade) to cull (the lowest grade). Pork 
is often not graded because it is uniform in quality. 

Grading is based on such quality factors as age, mar- 
bling, fat, firmness and texture, and colour of the meat. 
Because marbling makes meat more tasty and juicy, 
good meats will contain more marbling than poor 
meats. White to creamy-white firm fat is preferable to 
yellow fat, and a fine meat texture is better than a coarse 
one. 

How meat is cooked. There are two main ways to 
cook meat: (1) with dry heat and (2) with moist heat. The 
method is determined by a meať's cut and degree of ten- 
derness. The table Cuts of meat and how to cook them 
with this article lists the best methods for various types 
of meat. 

Dry heat methods include grilling, broiling, Toasting, 
frying, and deep-fat frying. These methods are best for 
tender cuts of meat. Grilled meat is cooked directly 


above or below a source of heat. Meat may be cooki 
on a grill over hot coals or under the heating elema 
an open oven. In broiling, meat is cooked ina int o! 
griddle over low heat. In roasting (baking), meat is ai 
cooked in a shallow pan in an oven. It is best to rais 
meat on a rack in the pan so the heat can circulate a 
around the meat. In frying, or sautéing, meat is a in 
in a small amount of fat over low heat. In deep-fat fry 
meat is covered by hot fat. xing 

Moist heat methods, such as braising and cory p a 
liquid, are best for less tender meats. Moist heal i, sd 
izes meat by softening its connective tissues. In 4 ia 
meat is placed in a tightly covered pan ata low bi i 4s 
ture. The meat cooks in its own juices or in other k 
that may be added. Simmering and stewing arend 
ways to cook meat in liquid. Meat is simmered owly 
below the boiling point. In stewing, the meat is $ 
boiled in a covered pot or pan. 

Related articles in World Book include: 


Kinds of meat 


Beef Lamb Poultry 
Fish Mutton Veal 
Ham Pork 
Other related articles a 
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t extract is a paste with a highly concentrated 
meaty flavour. Cooks often flavour soups and sauces 
with meat extract. Food manufacturers use beef extract 
orchicken extract in making stock cubes. When dis- 
soed in hot liquid, these cubes produce a fragrant 
bate manufacturers make meat extract by boiling 
fresh, lean meat in a vacuum. They boil the meat until it 
loses nearly all its colour and the water turns brown. 
Then they remove the meat and boil the juice again until 
mnost of the liquid has evaporated. As the remaining ex- 
tract cools, it forms a paste. Meat extract has a yellow- 
ish-brown colour, and a pleasant, meaty odour and fla- 
your. 

Meat extract has little food value, though it does con- 
tin some protein and minerals. The meat left after boil- 
ing, even though flavourless, usually contains more 
food value than the extract. To add to the extract's food 
value, sometimes the boiled meat is ground or pow- 
dered and put back in the broth. 

Meat packing. See Meat processing. 

Meat processing is the business of slaughtering cat- 
tle pigs, and sheep, and preparing the meat for trans- 
portation and sale. The business is sometimes called 
meat packing. Meat processing is an important industry 
inmany countries. China and the United States produce 
the most red meat (meat of cattle, pigs, and sheep). 

Other leading producers of red meat include Brazil, 
France, and Germany. 


Marketing of livestock 


Kinds of markets. In industrialized countries, farm- 
tts sell most of their cattle, pigs, or sheep directly to 
Meat processors. This sales practice is called direct mar- 
ld livestock owners sell their animals through 
Garcia, trading centres called terminal markets. 
ieee Ase markets provide pens, weighing 
ieee other facilities for handling and selling large 
tm ty of livestock. Farmers may also sell animals 
heey smaller markets called auction markets. Live- 
b wners ship their animals to processors or to mar- 
y train or truck. 
mn processors operate slaughterhouses in 
thal ada cities. But not all animals shipped to ter- 
oa ite are sold and processed in those areas. 
ae “a ake ae other markets and then sold. 
Plants in othar es shipped on to meat-processing 
es vestock. In the direct-marketing process, 
ers get lig obtain bids from meat processors. The 
company bu ids by telephone or from a processing 
ce has ien who visits their feedlot or farm. After a 
the processou agreed upon, the animals are shipped to 
aars slaughterhouse. 
te animate rets livestock owners usually sell 
San agent for Ane a commission firm. This firm acts 
Processor op oth e owner. It sells the livestock to a meat 
receives er buyer at the highest possible price 
rd may als a commission for this service. The stock- 
ties use, 0 charge the owner for the feed and facili- 
ivestoce ne animals. 
tors such as ans Pay on the basis of live weight. Fac- 
gree of ee sex, weight, grade of the animal, and 
ess help buyers determine the price they 
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pay. Expert livestock buyers can accurately estimate the 
meat yield of a live animal. Their estimate seldom varies 
more than 1 per cent from the actual meat yield after 
slaughtering and dressing (preparing meat for sale). 


Processing 


Meat goes through more than 25 operations before it 
hangs dressed in cold stores. Skilled workers perform 
these operations with great speed. At some processing 
plants, as many as 150 head of cattle or 600 to 1,200 pigs 
may be slaughtered and dressed in an hour. 

Slaughtering and dressing. Workers use mechani- 
cal stunners to make cattle unconscious, after which the 
animals are killed and dressed. The carcasses are sus- 
pended from an overhead rail for the dressing opera- 
tion, in which the hide and viscera (internal organs) are 
removed. Workers cut the dressed carcasses into 
halves, wash them, and move them along the rail to re- 
frigerated rooms. There the carcasses chill to about 2° c 
for 12 to 24 hours. Then workers may cut the halves into 
forequarters and hindquarters. 

At wholesale or retail establishments, butchers divide 
the hindquarter cuts into flank, short loin, sirloin, and 
round. These cuts make up about half of a dressed beef 
carcass. The forequarter cuts, the other half, are divided 
into brisket, chuck, fore shank, rib, and short plate. A 
choice grade steer that weighs 450 kilograms when 
alive will yield a carcass of about 270 kilograms. 

Calves, pigs, and sheep are slaughtered and dressed 
in much the same way as cattle. Processors ship most 
calves and lambs to wholesalers and retailers as whole 
carcasses. 

Curing and smoking processes were once used to 
preserve meat. Today, meat is preserved by refrigera- 
tion. Curing and smoking produce the special flavour of 
bacon, ham, and other cuts. 


utted, cut into halves, washed, 


and hung in cold stores. Later, workers may cut them into fore- 


quarters or hindquarters. 


are skinned, g! 
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Processors cure most meat by pumping a curing solu- 
tion into the arteries of the meat, or by injecting the so- 
lution directly into the meat. The solution is made up 
largely of salt and water, but sugar may be added. Other 
ingredients are usually added to help develop the cher- 
ry-red colour of cured meat and to preserve the flavour. 

Smoking produces the distinctive smoked-meat fla- 
vour which consumers demand in certain meats. Mod- 
ern smokehouses consist of air-conditioned, stainless- 
steel rooms. Controlled amounts of smoke from special 
hardwood sawdust are drawn into the rooms. The 
warm, fragrant smoke gives the meat a unique flavour 
and colour. 

Tenderizing. Consumers want tenderness, as well as 
flavour, in the meat they buy. Less-tender cuts of meat 
may be minced to tenderize them. 

In recent years, chemical tenderizers that are en- 
zymes taken from fruits such as pineapple, papaya, and 
figs, have been used by both processors and consum- 
ers. When meat is cooked, the heat activates these ten- 
derizers. Consumers buy tenderizers in liquid or pow- 
der form. 

Sausage making. Processors make more than 200 
varieties of sausage, but they use the same basic proc- 
ess to make most varieties. Meat is chopped or minced 
and mixed with seasonings and curing ingredients. Gen- 
erally, this mixture is forced into casings (long tubes 
made from cellulose). The casings are tied or twisted at 
regular intervals to form sausage links. Then the sau- 
sage may be smoked, cooked, or dried, depending on 
the type of sausage being made. 

Some sausages are ready to eat. Others require cook- 
ing. One of the most popular is the frankfurter, also 
called the hot dog. 


By-products 


Modern production methods make it possible for 
meat processors to use much material that was once 
considered waste. In fact, processors are sometimes 
credited with using “every part of the pig but the 


A frankfurter machine stuffs meat into long tubes and shapes 
the tubes into links at a rate of 36,000 links per hour. 


squeal.” Livestock producers would get less money for 
the animals they sell if meat processors depended only 
upon the sale of the carcass to make a profit. 

Manufacturers divide by-products into two classes: (1) 
edible by-products or offal and (2) by-products, such as 
animal hides, that are not eaten. 

The offals of cattle includes the heart, liver, kidney, 
tongue, brains, sweetbreads (pancreas and thymus), and 
tripe (first and second stomachs). In addition to offal, 
pigs yield edible by-products such as ears, feet, chiffer 
lings (intestines), and lard. 


Animal by-products 

Blood Fats and oils 
Adhesives Plaster retardants Antifreeze Medicinal capsules 
Animal feed Plastics Candles Nitroglycerin 
eld prepirnions Textile sizing Cellophane Ointments 

pehe ahii Chewing gum Paints 
Cosmetics Plastics 
Bones, horns, and hoofs Detergents Shortenings 
Bone china Ornaments and novelties Food preservatives Soap 
Bone moal (such as combs, buttons, aan desserts Sawant 
elatin and umbrella ha: luminating and Sweets 
Glue ales) industrial oils Synthetic rubber 
Insecticides Tar 

Hair Lard Weedkillers 
Air filters Felt padding Uph Leather dressing 
Brushes Plastering materials pome 

Ra Organs, glands, and viscera (for medical use) 
Beltin, ACTH Growth hormone Progesteron® 
ai g Gelatin Luggage Adrenaline Heart valves Rennet 4 
$ amois Glue Shoes and soles Bile salts Heparin Surgical suture 
rumskins Handbags Sports equipment Cortisone Insulin Thyroid extra 
ertilizer Harnesses Wallets Glucagon Liver extract Vasopressin 
Furniture Jewellery Wearing apparel Pepsin 


developments. Trends in new product de- 
ent include more prepackaging of retail meat 
i cooking instructions, and more pre- 
eat products. Many meat processors offer the 
er tinned meats—hams, luncheon meats, sand- 
ads, and combination dishes that can be 
ily and served quickly. Meat may be sold pre- 
Much of the meat is boned, shaped, and 
‘ooking. New methods of breeding and feed- 
e produced younger animals of the desired mar- 
htand quality. As a result, meat is leaner and 
nder. 
ed articles in World Book include: 
Pork 
Sausage 
Soybean (How soybeans are 
used) 
Suet 
Sweetbread 
Tripe 
Veal 


op. 105,540) is a county in the province of 
vin the Republic of Ireland. The county is known 
Meath because during Celtic times the high 
‘Ireland had their seat at Tara. Meath has rich 
ling lands. The principal town is Navan. 
People and government. The population of Meath 
‘Temained stable during the early 1900s. From the 1960s, 
$ ded rapidly, due to immigration and a high birth 
rds of the people live in rural areas. 
at olics make up 94 per cent of the popula- 
tion of Meath. Most of those of other religions pepe 
bets of the Church of Ireland, 
on is the everyday language of almost all people 
nan There are two small Gaeltacht, areas in which 
o alf of the inhabitants are Irish speakers. 
Do pes five members to Dáil Eireann (the lower 
fie e Republic of Ireland's parliament). Local 
ay mment administration is carried out by a county 
ncil mes in Navan. 
i my. About 20 i 
in per cent of the population work 
et Beef cattle production is the leading type 
pala ‘armers fatten cattle from the south and 
fold reland on the fertile land of the county. Dairy 
as ey milk to Dublin and to Irish creameries 
She here are some stud farms for horse breed- 
eighth of the farmland in Meath is planted with 


‘rable A 
andwheat mainly barley, oats, potatoes, vegetables, 


One- 
dusty Th of the people work in the manufacturing in- 
an is the major industrial centre, with smaller 
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‘acts in brief about Meath 


Population: 
7 ape el census—105,540. 


eens: Navan, Trim, Kells, Laytown, Dunboyne, Duleek. 
Poultty, shee; : Agriculture —barley, cattle, milk, potatoes, 
terials, leag P, wheat. Other primary products — building ma- 
Clothing, aed zinc. Manufacturing —carpets, cement, 
-fumiture, a Ctrical and electronic equipment, food products, 
Origin oi nans Pey, metal goods. 
h ancient a the Irish An Mhí, which was the name of 
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Meath is a county in the northeast of the Republic of Ireland, in 
the province of Leinster. 


industries in Trim, Kells, and Oldcastle. One of the 
world's largest lead and zinc mines is at Navan. 

The three major roads from Dublin to Northern Ire- 
land pass through Meath. The N4 road and the railway 
from Dublin to the west of Ireland pass along the south- 
ern boundary. The railway from Dublin to Belfast goes 
along the coast. 

Land. Meath lies between the Irish Sea and Dublin to 
the east, Kildare and Offaly to the south, Westmeath to 
the west, and Cavan, Monaghan, and Louth to the north. 
Meath is a rolling lowland which rises to hills of more 
than 150 metres along its northern borders. About 95 
per cent of the land is agricultural. The River Boyne and 
its tributary the Blackwater drain much of the county. 
The short and low coastline of Meath has several sandy 
beaches. 

The annual rainfall is less than 80 centimetres along 
the coast. This area is one of the driest places in Ireland. 
Rainfall rises inland to 100 centimetres. Temperatures 
average 5°C in January and 15° Cin July. 

History. Ireland's most famous prehistoric structure 
is the Newgrange burial mound, built more than 5,000 
years ago. With other passage graves at Knowth and 


one of Ireland's prehistoric monu- 
over 5,000 years ago. 


,, in Meath, is 
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Dowth, it is part of a remarkable Stone and Bronze Age 
cemetery on the banks of the Boyne. 

Meath once formed part of a larger kingdom of the 
same name. The hill of Tara, near Navan, was the resi- 
dence of the high kings of Ireland. St. Columba, also 
known as St. Colmcille, founded a monastery at Kells, 
where the illuminated manuscript called the Book of 
Kells was written. 

In the 1170's, Henry II of England gave Meath to Hugh 
de Lacy, an Anglo-Norman nobleman who built many 
castles. One of the largest was the fine medieval castle 
at Trim, Kells, Navan, and Trim were Anglo-Norman 
towns. When English influence declined elsewhere, east 
Meath remained within the area of control around Dub- 
lin known as the Pale. The Battle of the Boyne, at which 
the forces of William III defeated those of James II in 
1690, took place at the northern boundary of the county. 
Mecca, or Makkah, (pop. 463,000) is the holiest city of 
Islam, the religion of the Muslims. It lies in western 
Saudi Arabia in a dry, barren valley surrounded by deso- 
late hills and mountains. For location, see Saudi Arabia 
(political map). The city is the birthplace of Muhammad, 
the prophet of Islam. It also is the site of the Kaaba, the 
shrine all Muslims face when they pray. 

Only Muslims may enter Mecca, which Islam consid- 
ers to be a sacred city. Islam requires every Muslim to 
make the hajj (a pilgrimage to Mecca) at least once if he 
or she is able to do so (see Hajj). 

The city, The Great Mosque, the centre of worship 
for all Muslims, stands in the heart of Mecca. The out- 
side of the mosque consists of an arcade, a series of 
arches supported by pillars. The arcade encloses a 
courtyard that measures about 180 by 240 metres. The 
Kaaba, a cube-shaped stone building, is located in this 
open area. The Kaaba contains the Black Stone, which 
Muslims believe was sent from heaven by Allah (God). 

In the 1950s, the Saudi government began a pro- 
gramme to modernize Mecca. It included the construc- 
tion of tall, modern hotels for pilgrims. The government 
also added lighting and other facilities, built better 
roads, and increased the health and security services of 
the community. Modern houses replaced many tradi- 


tional dwellings. New suburbs were built, and many 
wealthy Meccans moved there. Mecca is the home of 
the Saudi Arabian Institute for Higher Education and of 
one of Saudi Arabia's royal palaces. 

People. In the past, many Muslims who went to 
Mecca on the hajj settled there later. The city’s popula- 
tion became a mixture of various nationalities. But since 
the 1930's, the government has strongly discouraged im- 
migration to Mecca because it wants to preserve jobs in 
the area for people of Saudi Arabia. 

Economy of Mecca depends on money spent by pil- 
grims. A hajj must be made between the 8th and 13th 
day of the last month of the Muslim year. About 14 mil- 
lion pilgrims crowd into Mecca within those few days, 
About half of them come from other countries. The city 
takes in huge amounts of money during the annual 
great pilgrimage. The Saudi government spends large 
amounts to provide health care, security, and other serv- 
ices for pilgrims. 

Mecca has some minor industries. For example, a fac- 
tory makes products from clay, But the city no longer 
plays a major part in Saudi Arabia's economy, which has 
been based on oil exports since the late 1940. 

History. Mecca became a trading centre in about 
A.D. 400. The people of Mecca worshipped many gods, 
whose idols stood at the Kaaba. Muhammad was born in 
the city in about 570. 

The Meccans rejected Muhammad's religious teach- 
ings, and he and his disciples fled from the city in 622 
Eight years later, Muhammad and his followers cap- 
tured Mecca and destroyed the idols. They spared the 
Kaaba, which has remained as the Muslim shrine. 

Mecca became the heart of the first Arab-Islamic em- 
pire. The city’s political importance declined during the 
mid-600s, when Muslim conquests spread through dis- 
tant lands. But Mecca kept its importance as the reli- 
gious centre of Islam. 

A series of sharifs (descendants of Muhammad) ruled 
Mecca from 960 until 1924. That year, Abd al-Aziz ibn 
Saud, an Arab leader, conquered the city. Mecca be- 
came part of his kingdom, which he named Saudi Ara- 
bia in 1932. Beginning in the 1950's, the government has 


The Great Mosque in Man 
is the centre of worship fora 
Muslims. The Kaaba, Islams 
most sacred shrine, stants A 
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dentally crushed to deat! 

the vast crowds. 


worked to modernize Mecca and to ensure the comfort 
and safety of pilgrims to the city. During the 1970's and 
1980s, Mecca experienced major population growth as 
many rural people moved there. 
‘See also Hegira; Kaaba; Muhammad; Saudi Arabia. 
See Car (servicing). 

Mechanical drawing. See Technical drawing. 
Mechanical engineering. See Engineering (The 
branches of engineering). 
Mechanics is the field of physics that studies the ef- 
fects of forces on solids, liquids, and gases at rest or in 
motion. Engineers use mechanics to determine stresses 
and deformations in machine parts, such as gear teeth, 
andin structural elements, such as support columns. 
The principles of mechanics are used by engineers to 
design products that range in size from tiny computer 
parts to huge dams; by astronomers to predict the mo- 
tion of stars, planets, and other celestial bodies; and by 
physicists to study the motion of atomic particles. 
“Mechanics can be divided into two branches—statics 
and dynamics. Statics studies bodies at rest, or in mo- 
tionata constant speed and in a constant direction. Dy- 
mmics is the study of bodies that undergo a change of 
speed or direction, or both, because of forces acting 
upon them. 
"Solid mechanics is the study of the motions of rigid 
bodies and deformable solid bodies, and of the forces 
thatcause such motions. Continuum mechanics deals 
with deformable bodies. Deformable bodies are gases, 
liquids, and deformable solids. Areas of specialization in 
Continuum mechanics include theory of elasticity, the 
study of the reversible deformation of solids; theory of 
Plasticity, the study of the permanent deformation of 
Solids; fluid dynamics, the study of fluids in motion; 

ics, the study of gases in motion around a 
oS hydraulics, the study of liquids at rest or in 


5 ee also Aerodynamics; Dynamics; Hydraulics; Stat- 


Mechanist Philosophy states that physical phenom- 

Shed be explained in terms of laws of cause and ef- 

bsp g the motion of matter. Mechanist phi- 
phers believe that all of nature can be understood 
ing the size, shape, arrangement, and motion 

” small Particles of matter called atoms or corpuscles. 

4 is characterize their philosophy as the 

ei that the world is like a gigantic machine. Just as 
interaction of cogs, springs, and wheels makes a ma- 

; ia So the interaction of tiny corpuscles or 

nature, mately causes all the different phenomena in 


vrachanism is opposed to the philosophical doctrine 
teleos, a Teleology comes from the Greek word 
found Saning goal or end. A teleological theory seeks 
Poses; For Physical phenomena in terms of pur- 
R example, these two philosophies would give 
ipwargy o Wers to the question, “Why does fire travel 
tarist mechanist would explain that the atoms or 
Other upward? up the fire collide, bouncing one an- 
ological 4 rd according to the laws of impact. The tele- 
\ in Swer would be that it is fire's nature to blaze 
During e of its natural place above the earth. _ 
Engi and 1600's, Thomas Hobbes and John Locke in 
René Descartes in France developed influ- 
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ential mechanistic philosophies as a reaction against te- 
leology. During this time, mechanistic philosophy be- 
came an important part of the Scientific Revolution. But 
in the 1800s, physicists began to realize that mechanism 
was inadequate to explain such phenomena as electric- 
ity and magnetism. Thus, the original mechanistic goal 
of explaining all of nature in terms of matter and motion 
had to be abandoned. 

See also Descartes, René; Hobbes, Thomas; Locke, 
John; Philosophy (Metaphysics; Modern philosophy). 
Mecklenburg is a farming region and part of the Ger- 
man state of Mecklenburg-Western Pomerania (see Ger- 
many [physical map). Before World War II (1939-1945), 
Mecklenburg consisted of huge estates held by power- 
ful landowners called Junkers. Junkers played a major 
role in German history between the mid-1700's and the 
mid-1900's (see Junkers). Peasants lived on the estates, 
but owned little property. The landowners controlled 
Mecklenburg's economy and ruled their estates. In 1945, 
Mecklenburg became part of the Soviet-controlled zone 
of Germany. This zone became East Germany in 1949, 
and Mecklenburg, together with the western part of 
Pomerania, made up one of East Germany's five states. In 
1952, this state was abolished and divided into smaller 
districts. When East Germany and West Germany united 
in 1990, Mecklenburg-Western Pomerania again be- 
came one of Germany’ states. 

Mecoptera. See Insect (table). 

Medal. See Decorations, medals, and orders. 
Medan (pop. 1,715,670) is the most important city in Su- 
matra and the fourth largest city in Indonesia. Medan is 
the capital of the province of North Sumatra, and is a 
thriving and rapidly expanding trade centre. 

The city. Medan lies near the eastern coast of North 
Sumatra, on the banks of the Deli River. For location, see 
Indonesia (political map). : 

The sprawling city stands on slightly sloping ground, 
about 15 metres above sea level. The bustling commer- 
cial area of Medan is in the middle of the city. Near the 
central market are terminals for extensive bus services. 
The European quarter is on the west side of the Deli 
River. Its streets are broad and lined with trees, some of 
them are so large and shady that they give the avenues 
complete protection from the sun. oss 

Places of interest. The most spectacular building is 
the Mesjid Raya (Great Mosque), one of the largest 
mosques in Sumatra. It stands at the southern end of 
Medan’s longest street, Jalan Sisingamangaraja. A for- 
mer sultan of Deli built the mosque. He wanted it to be 
the largest and most beautiful mosque in Indonesia. The 
Mesjid Raya has a spacious garden, ponds, and an ex- 
tremely tall minaret. The sultan’s palace, Istana Maimum, 
is nearby. His descendants still live there. Also in Medan 
is the largest Protestant Church building in Indonesia. It 
belongs to the Batak Church and can hold 2,000 people. 
The Vihara Gunung Timur is the largest Chinese temple 
in Indonesia. The Bukit Barisan Museum has exhibits on 

tribal life. 
pe Medan has attracted many people from the 
surrounding regions. Apart from the Malays who were 
there originally, there are Bataks from the areas to the 
west and south of Medan, Minangkabaus from further 
south, Achenese from the extreme north, and Javanese 
from Java. Medan also has many Chinese inhabitants. 
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Medan, in Indonesia, is a busy modern centre of commerce 
and tourism with an increasingly international cultural life. 


Most of them work in commerce. The everyday lan- 
guage spoken in Medan is Indonesian, which is similar 
to the Malay of the original inhabitants. Medan was the 
birth place of Chairil Anwar, one of Indonesia's best 
known poets (see Chairil Anwar). 
Education. Medan is an important place of learning. 
Its institutions of higher education are the University of 
North Sumatra, the Medan Teacher's Training College, 
the Islamic University of North Sumatra, and a section of 
the Nommensen Christian University. 
Economy. Medan is the centre of a rich and produc- 
tive region. Its most famous product is Deli tobacco, 
used in many countries as the wrapping leaf for the best 
cigars. The tobacco grows only in a small region along 
the banks of the Deli River. Medan has a Tobacco Re- 
search Laboratory. Other plantations around Medan 
produce Manila hemp, palm oil, rubber, and sisal. 
Around Pematangsiantar, about 130 kilometres to the 
southeast in the foothills of the Bukit Barisan, there are 
tea plantations. Farmers along the coast produce copra. 
Medan serves as a trading centre for all these agricul- 
tural products. It also has textile factories, food can- 
neries, rubber mills, and various workshops for machin- 
ery used on the estates. The Medan Industrial Estate is 
10 kilometres from the centre of the city. 


Medan is a supply point for the oilfields of North sy. 
matra. Medan’s port is Belawan Deli, 24 kilometres 
northwest of the city. It is one of the busiest ports in In- 
donesia. j 

Medan is the major communication centre of north- 
ern Sumatra. Railways link the city with Banda Aceh in 
the far north of the island, and with Pematangsiantar and 
Rantau Prapat in the southeast. Roads extend from 
Medan to all parts of northern Sumatra. Medan has an 
international airport, Polonia. The city is the main point 
of entry into Sumatra for tourists from Malaysia and Sin- 
gapore. ; : 

History. There have been trading settlements in the 
Medan area for several hundred years. Archaeologists 
have found evidence of a trading settlement dating from 
about the A.D. 1200's to the mid-1400's at Kota Cina, ona 
silted up channel of the Deli River about 2 kilometres 
from Belawan. Before 1850, Medan was the royal park of 
the small sultanate of Deli. 

In July 1863, a Dutch planter from Java named Jacobus 
Nienhuys gained the first licence to cultivate tobacco 
around the Deli River. He exported his first crop from 
Deli in 1865, and soon Deli leaf became world famous. 
Many companies from different countries established 
estates in the region. By 1916, Deli was exporting nearly 
three times as much tobacco as Java. Medan became the 
commercial centre for the most important estate region 
in the Dutch East Indies. By 1930, its population had 
grown to 77,000. 

See also Sumatra. : ri 
Medawar, Sir Peter Brian. See Burnet, Sir Macfa 
lane. 

Medea was a princess of Colchis in Greek mythology 
who had magical powers, She helped the hero yah i 
capture the Golden Fleece, the famous golden wool 0 
flying ram. 

pwede was the daughter of Aites, the king of Colchis. 
The Golden Fleece hung in a grove of trees there, w 
guarded by a dragon that never slept. Medea fell in ne 
with Jason when he and his companions, the Argona 
came to Colchis to capture the fleece. She put a spe 
the dragon so Jason could take the fleece. cis 

Medea and her brother, Apsyrtos, sailed from a 
with Jason and the Argonauts. When Aites tried to w 
take them, Medea killed Apsyrtos and cut him into 1 
pieces, which she threw into the water. The king d 
stopped to recover the pieces of his son's body, an 
Jason and Medea escaped. f 

The expedition travelled to lolkos, the Greek ay 
where Jason had been born. There, Medea plott 1a 
against King Pelias, who had seized the throne of we 
from Jason's father. She told the king's daughters a 
she had a magic charm to make the king young a9 The 
However, Medea withheld the correct ingredients, T 
daughters tried the magic on the king, and he ae nA 
king's son forced Jason and Medea to flee, and they 
tled in the city of Corinth. i 

Jason zd Medan had two children and lived hapa 
in Corinth for 10 years. But then Jason fell in love o 
Glauke, also called Creusa, the daughter of the ae 
Corinth. He left Medea and prepared to marry Cauke 
Medea gave her rival a magic robe that burned fe 
to death when she put it on. Medea then killed 
sons she had by Jason and fled to Athens. 


Medea lived with Aegeus, the king of Athens, and 
‘had a son named Medus. When the king's first son, 

‘Theseus, arrived in Athens, Medea feared he would re- 

place Medus as the heir to the Athenian throne. She 

tried to poison Theseus, but Aegeus learned about the 

plotand banished Medea. Medea returned to Colchis, 

‘where she lived the rest of her life. 

‘Medea is the central character in tragedies by the an- 
tient Greek playwright Euripides and the Ronan author 
‘Seneca, Her story is also told in Médée (1635) by Pierre 

" Comellle of France and in Medea (1946) by the Ameri- 
tan poet Robinson Jeffers. 
ee also Argonauts; Golden fleece; Jason. 

Medellin (pop. 1,468,089) is the second largest city of 
ge pty Bogotá has more people. Medellin is lo- 
n northwestern Colombia, nearly 1,500 metres 
‘above sea level in a lovely valley east ofthe Cauca River, 
‘Torlocation, see Colombia (map). Medellin is a centre 
‘Colombia's industrial activity. Factories there produce 
el country's parties, as well as large amounts 

ng, processed food, agricultural machinery, 

of oe. paints, and chemicals. The aby was 
founded in near important gold fields. Later, the 
-area became noted for its coffse peodiction Medellin 
‘fas four universities. Residential neighbourhoods and 
m industrial parks surround the city. Medellin is 
chief centre for illegal drug trade in Colombia. Be- 
‘inning in the 1980's, fighting between drug dealers and 
police eS place in the city. 

edily. See Mediterranean fruit fly. 

Media was an ancient country in wiat is now Northern 
(ie the centre of a large empire in the 500s 
Bnet the homeland of the Medes, a nomadic 
eal e Medes settled in Media in the 900s B.C, 
Bettie as ede hoy ot 

ed the recorded history of the 
a back to 836 B.C., when the Assyrians under King 
ee lll invaded Media. This was the first of 
METAM invasions of Media. The Medes reached 

ON eir power under Cyaxares, who reigned 

to 585 B.C. Cyaxares defeated Assyria and built 
el that included parts of what are itia Turkey, 

Afghanistan, and Pakistan. Astyages, the son of 
Onis S a Median king, was defeated by 
Ported Medi of Persia in about 550 B.C. Cyrus incor- 

a lan lands into the Persian Empire and made 

aa Persian province. 


Media, See 


the; News Advertising (Ways of advertising); Maga- 

Median in spor, Radio; Television. 

"umbers Reet. is the middle value in a group of 

dents receive ged in numerical order. Suppose five stu- 
test scores of 62, 84, 99, 77, and 88. To find 
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the median of these scores, arrange them in numerical 
order: 62, 77, 84, 88, and 99. The number in the middle is 
now 84. The median of this group is 84, and the median 
score is 84. The arithmetic average or mean score is 82. 
If the number of cases is even, there will be no number 
in the middle. In such instances, the median is the aver- 
age of the two middle values. 

If the median mark on a test is 84, we know that just 
as many students received marks above 84 as marks 
below 84. 

See also Average; Mean; Mode; Statistics. 

Medical school. See Medicine (The beginnings of 
organized medicine). 

Medici was the name of a ruling family of Florence, 
Italy. Members of the family played important parts in 
the history of Italy and France from the 1400's to the 
1700s. Their great wealth and influence as bankers first 
gave them control of Flor- 
ence. 

Except for brief periods, 
the Medici ruled Florence 
until 1737. Their cultural in- 
terests led them to become 
patrons of the arts, and 
Florence became an art 
centre under their rule. Mi- 
chelangelo and Raphael 
were among the great art- 
ists the Medici helped. 

The Medici influence ex- 
tended to Rome when 
three members of the fam- 
ily became popes. Leo X 
reigned from 1513 to 1521 and Clement VII from 1523 to 
1534 (see Leo X; Clement VII). Leo XI was pope for only 
27 days in 1605. 

Two women of the Medici family became queens of 
France. They adopted the French spelling of the name, 
de Médicis. Catherine de Médicis, the wife of Henry Il 
and mother of three French kings, virtually ruled France 
from 1559 until her death in 1589 (see Catherine de 
Médicis). Marie de Médicis married Henry IV. After his 
death in 1610, Marie reigned until her son, Louis XIII, 
took over. See Rubens, Peter Paul (picture). 

Giovanni de’ Medici (1360-1429) made a fortune in 
banking and commerce. Giovanni de’ Medici is consid- 
ered the first of the great Medici. 

Cosimo de’ Medici (1389-1464), the son of Giovanni, 
became the first Medici to win worldwide fame. He 
gave large sums of money to promote the arts. Cosimo 
wielded great influence in the city of Florence, and was 
called the Father of his Country. 

Lorenzo the Magnificent (1449-1492), the grandson 
of Cosimo, became the most famous Medici. Lorenzo 


made Florence the most powerful state in Italy, and 


worked to make it one of the world’s beautiful cities. He 


built beautiful buildings and promoted the establish- 


ment of libraries. 
While the people of Florence devoted themselves to 


luxury, Lorenzo took over the government. The Medici 
first lost power under Pietro de’ Medici (1471-1503), the 


weak son of Lorenzo. 
See also Florence (History); Michelangelo; Renais- 


sance (Political background; picture). 


Portrait by Glorglo Vasari, Uffizi, Florence 


Lorenzo de’ Medici 
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Medical care is provided by a variety of trained people. Doctors take charge of treating the 
sick. Nurses monk with doctors to provide care, Other trained workers also provide basic and 
specialized health care. The worker on the right is vaccinating patients in Afghanistan. 


Medicine 


Medicine is the science and art of healing. Medicine is 
a science because it is based on knowledge gained 
through careful study and experimentation. It is an art 
because it depends on how skilfully doctors and other 
medical workers apply this knowledge when dealing 
with patients, 

The goals of medicine are to save lives, to relieve suf- 
fering, and to maintain the dignity of ill individuals. For 
this reason, medicine has long been one of the most 
respected professions. Many thousands of men and 
women who work in the medical profession spend their 
lives caring for the sick. When disaster strikes, hospital 
workers rush emergency aid to the injured, When epi- 
demics threaten, doctors and nurses work to prevent 
the spread of disease, Researchers continually search 
for better ways of fighting disease. 

Human beings have suffered from illnesses since they 
first appeared on the earth about 2 million years ago. 
Throughout most of this time, they knew little about 
how the body works or what causes disease. Treatment 
was based largely on superstition and guesswork. 

Medicine has made tremendous progress in the last 
several hundred years. Today, it is Possible to cure, con- 
trol, or prevent hundreds of diseases, People live longer 
than they did in the past as a result of new drugs, ma- 
chines, and surgical operations, Medical progress in the 
control of infectious diseases, improvements in health 

care for mothers and children, and better nutrition, sani- 
tation, and living conditions have given people a longer 
life expectancy. In 1900, most people did not live past 


` World Book articles, such as Clinical psychology: 


the age of 50. Today, people in the industrial world have 
an average life span of about 75 years. aes 

As medicine has become more scientific, it has a 
become more complicated. In the past, doctori a 
for patients almost single-handed. Patients receive 
treatment at home for most kinds of illnesses. Today, 
doctors no longer work by themselves. Instead, they 
head medical teams made up of nurses, laboratory a 
workers, and many other skilled professionals. g a 
provided by such teams cannot generally be saro 
home. As a result health centres, clinics, and hospi 
have become the chief centres for medical care. ; 

Medical care is often considered part of the largi 
field of health care. In addition to medical care, he ‘a 
care includes the services provided by dentists, ite 
psychologists, social workers, physiotherapists, o : 
tional therapists, and other professionals in vat 
fields of physical and mental health. This article be a 
chiefly with the kind of service provided by docto a 
other members of the medical team. Informations 
other kinds of health care can be found in separa Ae 
tistry; Optometry; and Chiropody. 

Elements of medical care 


. (1) the 

Medical care consists of three main elements: 
diagnosis, or identification, of disease or injury: tion 0 
treatment of disease or injury; and (3) the promo 
health and prevention of disease. “clues” it 

Diagnosis. Doctors use three main types 0} „the 
making a diagnosis: (1) the patient's case neor (3) the 
doctor's physical examination of the patient; an 
results of medical tests. 


ients provide their own medical history by answer- 
ions about their physical condition and past ill- 
Doctors use certain basic tools and techniques 
rm a physical examination. For example, they 
thoscope to listen to a patient's heart and lungs. 
ing and probing various areas of the body, they 
ternal organs for unusual hardness, softness, or 
insize or shape. A lighted instrument called an 
e allows doctors to see the interior of hollow 
such as the stomach or intestines. Doctors also 
edical instruments through endoscopes to ob- 
ges of tissue for study. 
cal laboratories aid diagnosis by making chemi- 
icroscopic tests on body fluids and tissues. A 
nay also order tests that use radioactive trace el- 
Xrays, or sound or electric waves to detect dis- 
literally looking inside the body (see Radioactiv- 
icine]; Ultrasound; X rays). 
ake a final diagnosis, the doctor fits together all 
from the patient's case history, physical exami- 
and medical tests. If the diagnosis is compli- 
le doctor may ask the opinion of other experts. 
ent. People usually recover from minor ill- 
ind injuries without special treatment. In these 


: w basle tools of medicine. A doctor uses the equipment 
ve in making physical examinations. 
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cases, doctors may simply reassure their patients and 
allow the body to heal itself. But serious ailments gener- 
ally require special treatment. In these cases, a doctor 
may prescribe drugs, surgery, or other treatment. 

For thousands of years, drugs and surgery have pro- 
vided two of the chief methods of treating disease. But 
modern science has helped make these methods much 
more effective than they used to be. Penicillin and other 
“wonder drugs" help cure many infectious diseases that 
were once extremely difficult to treat. With the help of 
machines, surgeons can repair or replace organs that 
have been seriously damaged, including the heart and 
kidneys. Science has also helped develop entirely new 
methods of treatment. Radiotherapy, for example, makes 
use of X rays and radioactive rays to treat cancer. 

Prevention. Doctors help prevent disease in various 
ways. For example, they give vaccinations to guard 
against such diseases as polio, hepatitis, and measles. 
They may also order a special diet or drug to strengthen 
a patient's natural defences against illness. People can 
also help themselves remain healthy by exercising, by 
not smoking, and by avoiding use of alcohol or illegal 
drugs. Doctors can prevent many diseases from becom- 
ing serious by diagnosing and treating them in their 
early stages. For this reason, most doctors recommend 
regular physical examinations. 

Screening programmes can diagnose commonly oc- 
curring diseases such as tuberculosis. Screening pro- 
grammes are used for diseases that carry a high risk of 
death. They are used with groups that are especially at 
risk of contracting the diseases. For example, target 
groups for breast cancer are women aged between 50 
and 65 years of age, and younger women who have a 
high incidence of breast cancer in the family. See Dis- 
ease (Preventing disease). 

Local governments help prevent disease by enforcing 
public health measures. For example, they make sure 
the community has pure drinking water and a system of 
rubbish and sewage disposal. 


Providing medical care 


In industrial countries high-quality medical care is 
available to most people when they need it. These coun- 
tries include Australia, New Zealand, Canada, Japan, the 
United States, and most European nations. Certain de- 
veloping countries of Africa, Asia, and Latin America 


A doctor studies X rays to 
determine whether a patient 
has breast cancer, /eft, X ray 
machines and other devices 
help doctors diagnose and 
treat illnesses and injuries. 
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lack adequate facilities for high-quality medical care. 
Some of these countries have only 1 doctor for every 
20,000 to 60,000 people. Some industrial countries, on 
the other hand, have 1 doctor for every 450 people. 

In case of illness or injury, people first of all need 
someone to diagnose their condition and prescribe or 
give the necessary treatment. This kind of basic health 
care is called primary medical care. It is provided by 
such doctors as general practitioners to whom people 
can go directly, without having to be referred by an- 
other doctor or medical worker. If a case is complicated 
or severe, the person who provides primary medical 
care refers the patient to a doctor or a hospital or other 
institution that provides specialized care. 

The role of the doctor. Doctors have detailed 
knowledge of the human body and how it works, and 
they are specially trained in the diagnosis, treatment, 
and prevention of disease. For this reason, they take re- 
sponsibility for making all major decisions regarding 
the care of patients, Doctors who provide medical care 
can be divided into two groups: (1) general practitioners 
and (2) specialists. 

General practitioners provide primary medical care 
only, But they treat a wide variety of ailments, They pro- 
vide care for every member of the family, regardless of 
the ages of those family members. 

Specialists, In the past, almost all doctors were gen- 
eral practitioners, But medical knowledge has increased 
so rapidly during the 1900's that no doctor can possibly 
keep up with all the important advances. As a result, 
many doctors today specialize in a particular field of 
medicine. Neurologists, for example, specialize in dis- 
eases of the nervous system, Paediatricians specialize in 
children’s diseases. The section /mproving the quality of 
medical care (The specialities) describes the major med- 
ical specialities. 

Advances in medicine and technology have led to the 
growth of the medical specialities, Seriously ill patients, 
especially, receive much more effective treatment than 


Nurses with special training may relieve doctors of various 
routine duties, such as examining patients. In this photograph a 
male nurse checks the heartbeat of a patient. 


A surgical team, headed by a skilled surgeon, includes other 
doctors plus nurses and medical technicians, The team shown 
above is performing open-heart surgery. Most doctors depen 
on such teams to help them care for seriously ill patients. 


ices in the 
Home care workers provide certain medical services ne 
home, including periodic checkups of an elderly patient. 
Hospitals or clinics employ most of these workers. 


fy tests that aid doctors in diagnosing disease, right. 


fore, But as more and more doctors become 
Ee doctors may be available for primary 
ole of medical workers. Doctors could not do 
Without the help of many other skilled profes- 
gistered nurses, for example, work closely 
ctors in clinics, hospitals, and medical centres. 

0 provide many services to patients inde- 
Nt of doctors. Pharmacists dispense prescriptions 
@advice on the drugs prescribed. Various kinds 
ipists give special treatment as ordered by the 
skilled workers serve in clinics, medical 
X-ray departments, and operating theatres. 
§ of various kinds of medical workers are de- 

led later in this article. 


Where medical care is provided 


arb surgery. Most doctors who provide 
ical care have a surgery-based practice. In 
tgeries, they examine patients and, based on the 
gs; provide treatment. 
} peal practise alone or in a group 
i 'o or more doctors share the same 
hae and personnel. Group practice re- 
A a s expenses. It also enables doctors to 
BS rvices under the same roof. 
Mien Me Pitas offer services not available 
En 4 ents receive round-the-clock care 
NAN san of doctors, nurses, and other 
ae eaching hospitals, where a great deal 
search and education are carried out, are 


oa during a heart operation, and CT scan- 
areo damage or cancer in a pa- 
Re, aas have intensive care units, 
aa a c monitoring devices to keep con- 
ith hy eriously ill patients, The units are also 
ighly technical life-saving equipment. 


th icl 
ents brain, 
wih se el 


quipped 


s play a key role in modern medicine. Some operate complex hospital equip- 
ich as the computer equipment used to photograph blood vessels, /eft. Others Patton) 
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For more information about the various kinds of hospi- 
tals and the services they provide, see Hospital. 

In clinics. Clinics provide primary medical care for 
outpatients—that is, for patients who are not hospital- 
ized. Some clinics are part of a hospital. Other clinics are 
run by doctors in group practice or by community or- 
ganizations. 

Some clinics have both specialists and general practi- 
tioners on their staff. Others have specialists only. Many 
communities have certain types of specialized clinics, 
such as those that diagnose and treat diabetes, psychiat- 
ric disorders, sexually transmitted diseases, or AIDS (Ac- 
quired Immunodeficiency Syndrome). 

In nursing homes. Many nursing homes have pro- 
fessional nurses on the staff. They accept patients who 
need round-the-clock care but do not need to be hospi- 
talized. Doctors visit the patients on a regular basis. 
Many nursing homes are privately owned. 

In the home. Some people need continuing medical 
attention but not the round-the-clock care given in hos- 
pitals and nursing homes. Various health service and 
local authority agencies and some hospitals sponsor 
domiciliary (home) care programmes for these people. 
The programmes offer certain types of therapy and 


nursing care. 
Improving the quality of medical care 


The role of medical organizations. A number of 
national and international organizations work to im- 
prove the quality of medical care. These organizations 
encourage medical education and research, help stand- 
ardize medical practice, and enforce codes of profes- 
sional conduct. 

The World Health Organization (WHO) is the chief in- 
ternational medical organization. It promotes public 
health programmes and the exchange of medical knowl- 
edge. WHO is especially dedicated to improving the 
quality of medical care in developing countries. 

Most developing countries have a shortage of doc- 
tors and hospitals, especially in rural areas. Specially 
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trained personnel assess local health problems, taking 
into account environment, climate, nutrition, and preva- 
lence of disease. A medical care programme includes 
the provision of doctors, nurses, visiting clinics, and ac- 
cess to hospital. Local health care assistants are trained 
to take on many routine tasks. Immunization campaigns, 
care of pregnant women, and clean water are some of 
the services needed to help people remain healthy. 

Health for All. World Health Organization (WHO) 
delegates from 134 countries met at Alma-Ata, Kazakh- 
stan, in 1978, to discuss the health of the world. Noting 
the unequal distribution of health care, they declared a 
goal of Health for All by the year 2000. This aims to 
achieve a level of health that will permit all people to 
lead a socially and economically productive life. 

Countries as far apart as Bangladesh, Canada, Finland, 
Thailand, and the United Kingdom are adopting the 
principles of health for all. Communities take on the re- 
sponsibilities for their own health care. The Mexican 
constitution now guarantees access to health care 
among the rights of its citizens. 

The role of medical research. Progress in medicine 
depends largely on the work of medical research. Medi- 
cal researchers strive to increase our knowledge of (1) 
how the healthy body works; (2) how it is disturbed by 
disease; and (3) how disease can be prevented or cured. 
Some medical researchers are doctors, but others are 
purely research scientists, Much medical research is 
done in laboratories, But doctors also carry out research 
by observing groups of patients. 

Most medical discoveries provide clues to only part 
of the solution of a difficult medical problem. As a re- 
sult, the problem is solved only after years of work by 
many people. But researchers sometimes make dramatic 


discoveries. An outstanding example of a dramatic dis- 
covery was the development of an effective polio vac- 
cine by the American research scientist Jonas E. Salk in 
the early 1950's. For more information on medical re- 

search, see the article Science (The history of science), 

Medical education. Standards and requirements of 
medical education are similar in almost every country 
around the world. Medical studies are very demanding, 
requiring increasing amounts of material to be learned 
in a limited time. In addition, students must acquire the 
skills needed for performing a physical examination and 
history-taking. After gaining bedside experience, the 
trainee can apply theoretical knowledge to problems. 

All medical students begin their education at univer- 
sity. During five to seven years at the university, they 
progress through basic sciences (biology, chemistry, 
and physics), structure and function of the body (anat- 
omy, physiology, and biochemistry), and the disease 
processes (pathology and microbiology). In the final 
clinical years, they gain experience seeing patients in 
hospitals and clinics. 

The basic training ends with a year’s hospital resi- 
dency working in different areas. These areas include 
general medicine and surgery, obstetrics and gynae- 
cology, and paediatrics. On graduating, newly qualified 
doctors are admitted to the national medical register. 

Further theoretical and clinical training is usually 
based in teaching hospitals. Academic staff and ad- 
vanced facilities enable postgraduates to specialize in 
any area of medicine. General practitioners undertake at 
least three years postgraduate training. 

Colleges and associations exist which represent the 
major specialities. They are made up of leading mem- 
bers of the medical profession. These independent bod: 


A modern hospital provides 


many services that are un- 
available elsewhere. In an 
emergency room, left, doc- 
tors provide immediate care 
for accident victims and pe 
ple who have suddenly be- 
come ill. 
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ere care in developing countries requires overcoming great distances and a 
loctors. The medical team on the left reaches remote areas in Borneo by helicopter. A 
trained medical worker, right, tests for malaria in Cameroon. 


in standards by administering examinations to 
es who have completed their specialist training. 
ote research and act as a forum for the ex- 
information and ideas among specialists from 
he world. 
specialities. Specialization in medicine has ex- 
lughout the ages. Before the 1700s, doctors re- 
Professional education at university, whereas 
Were craftsmen who served an apprentice- 
distinction disappeared with the founding of 
/ and eventually the two professions received 
a training. As doctors became able to treat 
nd they focused their attention on nar- 
$ 4 ‘and emergency medicine (A&E) deals with 

hi illness and injury. Many hospitals 
a department which handles both minor and 

hs well as psychiatric emergencies. 

S concentrate on severely injured people 

gently need specialist attention and immediate 


rg t 
“via f munology deals with disorders of the 
linn, including allergies, autoimmune dis- 
immune deficiencies. 
$ h wide-ranging speciality. Anaesthet- 
fin the general anaesthetics during surgery, 
Mie an Patient's condition throughout the op- 
Eire aesthetists concentrate on areas such 
Ne care Bane obstetrics. Others run pain clinics or 
E cov in addition to their theatre duties. 
TE ged diagnosis and treatment of dis- 
rea a circulatory system. Cardiologists 
NS perform o peo aneny while cardiothoracic sur- 
bl ee sation on the heart, lungs, and 
nf i ad covers the health of society and 
the a act on entire populations, such as nu- 
È eet and provision of health care. 
si surgery is the surgical treatment of 
ower digestive tract. 


Dermatology diagnoses and treats diseases of the 
skin, nails, and hair. 

General or family practice is the supervision of the 
health of family members of all ages. General practition- 
ers offer domiciliary care and preventive medicine. 

General surgery includes operations on many organs 
and tissues. General surgeons treat conditions such as 
appendicitis, cancer, and diseases of the digestive tract. 

Geriatrics covers the problems that occur in old age 
and the care of the elderly. 

Gynaecology comprises the diagnosis and treatment 
of disorders of the female reproductive organs. 

Internal medicine is the diagnosis and nonsurgical 
treatment of diseases of adults. Specialists are called in- 
ternists. Some internists limit their practice to allergies; 
diseases of the heart and blood vessels; disorders of the 
digestive tract; diseases of the lungs; diseases of the 
joints; or disorders of the kidneys. 

Neurology deals with diseases of the peripheral 
nerves, spinal cord, and brain. Neurosurgeons provide 
surgical treatment for diseases that affect the nervous 
system. 

Nuclear medicine is the use of radioactive isotopes to 
diagnose and treat disease. 

Obstetrics includes the care of women during preg- 
nancy and during and immediately after childbirth. 

Oncology is the study of tumours. 

Ophthalmology is the study of the eye and the diag- 
nosis and treatment of eye diseases. 

Orthopaedics is the branch of surgery concerned 
with diseases of, or damage to, bones and joints. 

Otolaryngology, also known as ENT, is the diagnosis 
and treatment of diseases of the ear, nose, and throat. 

Paediatrics deals with the health care of children 
under the age of 15 years. A new subspeciality is neona- 
tology, the care of sick newborns, including premature 


babies. 
Pathology stu 

sult from disease proces: 

blood, body fluid, and tissue sa 


dies changes which cause disease or re- 
ses. Pathologists examine 
mples under the micro- 
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Medical students work under the supervision of experienced 
doctors for at least a year. After they qualify as doctors, most of 
them spend several years training to become specialists. 


scope. They oversee laboratory tests to determine what 
disease is present or how it is affecting the body. 
Plastic and reconstructive surgery restores parts of 


the body that have been damaged by accident or dis. 
ease, and also changes the appearance of body parts, 
Maxillo-facial surgeons specialize in the head and neck 

Preventive medicine deals with the relation between 
environment and health. Specialists may limit their prac 
tice to such fields as public health and aviation medi- 
cine. 

Psychiatry is concerned with the diagnosis, treatment, 
and prevention of mental disorders. 

Radiology is the use of X rays in the diagnosis and 
treatment of disease. 

Rheumatologists are doctors who diagnose and treat 
disorders of the joints, muscles, ligaments, and tendons. 

Thoracic surgery is the surgical treatment of diseases 
of the heart, lungs, or large blood vessels in the chest 

Urology deals with diseases of organs that pass urine 
and of the male reproductive organs. 

Promoting health care. Many other people are in- 
volved in medical care, whether promoting health and 
preventing disability, or caring for the sick and helping 
with their rehabilitation. Government agencies, nurses, 
and voluntary groups provide health education and sup 
port. Occupational therapists work with people, espe 
cially the elderly and chronically ill, who have problems 
returning to everyday activities. Their patients may need 
to relearn basic skills such as dressing and cooking, of 
their homes may need to be adapted because of an at- 
quired disability. 

Physiotherapists work with patients to overcome oF 
compensate for physical disabilities. Hospital social 


The table below shows the number of doctors in some countries around the world, and the number of 


per 100,000 people. 
Country Number of Doctors Per 
Doctors 100,000 
Europe 
Austria 33,040 435 
France 163,860 286 
Germany 219,440 270 
Hungary 30,420 294 
Italy 271,940 476 
Poland Lge 204 
Spain 142,040 357 
Switzerland 10,580 159 
United Kingdom 81,330 141 
North and South America 
Argentina 102,320 303 
Brazil 244,700 149 
Canada 62,070 222 
Colombia 30,860 87 
Cuba 40,710 370 
United States 617,280 238 
Africa 
Algeria 11,960 43 
43,240 
EBn 3,910 T 
Kenya 390 1 
Libya 7,590 145 
Morocco 5,700 21 


Country Number of Doctors Per 
Doctors 100,000 
Nigeria 1,530 1 
Sudan 2,540 9 
Asia 
Afghanistan 2,860 16 
Bangladesh 19,270 15 
pe 1,643,100 137 
Hong Kong 5,160 92 
India 379,640 a 
Indonesia 27,470 4 
iraq 11,940 55 
Israel 13,950 286 
Japan 205,820 164 
Pakistan 46,710 34 
Philippines 7,950 2 
Saudi Arabia 25,010 152 
Soviet Union 78,110 te 
Singapore 3,070 1 
Turkey 47,900 79 
Oceania 
Australia 40,190 z 
New Zealand 6,070 17 


rs, who are familiar with the medical and social 
| siuations of patients, make sure that people discharged 
fom hospital have access to all the necessary social 
“senices. They offer counselling to patients and their 
les, and can put them in touch with appropriate 
upport groups. 
Providing technical support. Many important med- 
jalcareers require special technical skills. Laboratory 
shnicians, for example, perform chemical and micro- 
topic tests that may be needed for accurate diagnosis. 
< fidiographers prepare patients for X rays and other im- 
“aging techniques, such as ultrasound, computerized to- 
‘mography (CT scan), and magnetic resonance imaging 
‘WR, These technicians also operate the imaging 
equipment under the supervision of a medical specialist 
‘tilled a radiologist. 
‘Organizing health care is extremely complex. It in- 
Mides services such as health education, medical care 
tygeneral practitioners, or hospitals, and long term 
re in hospitals, day centres, and homes, In many in- 
Mistrial countries, infectious diseases are being con- 
infant mortality rates are low, and life spans are 
teasing. But diseases of the past are being replaced 
lysuch new ones as heart disease, stroke, and cancer. 
Dagnosis and treatment of these diseases depend on 
Wanced technologies. The technologies can provide a 
fore efficient treatment of these diseases, but they are 
‘Wy expensive. In many countries, the size of the elderly 
popi lation is growing rapidly, increasing the demand 
4 medical care, 
Many countries accept the universal goal of making 
a te medical care available to all as a basic medical 
However, present methods of funding, in what- 
ae cannot keep pace with the escalating costs of 
ee and demand for treatment. The crisis con- 
Hee STOW, and no country has yet been able to ad- 
itsuccessfully, 
4 old some other countries, medicine is com- 
st lzed—that is, all medical facilities are pub- 
ww Wied and all medical personnel are paid from 
= en citizen receives medical care free or 
h k 
ted pa er Countries, medicine is largely social- 
gi a Kingdom (UK) is the best-known exam- 
ag e central government owns most medi- 
t medion BA most medical personnel, and provides 
h Many othe re free orat low cost. 
Aes r countries, including most Western Eu- 
W sociale i Japan, and Australia, medicine is 
asm lcal f | The central government does not own 
facilities, nor does it pay most doctors, 
Self-emplo ed. B a s 
health insur yed. But these countries have a na- 
Or refunds ance plan that provides free medical 
Medical te all the money a patient spends 
tty system j e plan is financed through the social 
^ almost all the countries and is com- 
Or Workers ¢ 7 
k take part a Overed by social security. Doctors 
Mtpatients ma i national plan must charge a set fee, 
: sen of i ose their doctor and hospital. 
x tby insur e medical care—private health care 
for the ane e or directly, with some state provi- 
S typical of countries such as the 
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United States and India. In general, medical services are 
not evenly distributed, as doctors and hospitals tend to 
be concentrated in the cities. In some developing coun- 
tries, medical treatment may be nonexistent in poor 
areas located in remote rural districts. Governments and 
international aid agencies are trying to provide a service 
to these rural areas, with the help of nurses, midwives, 
mobile clinics, improved health education, and even tra- 
ditional healers. 


History 


In prehistoric times, people believed that angry gods 
or evil spirits caused disease. To cure the sick, the gods 
had to be pacified or the evil spirits driven from the 
body. In time, this task became the job of the first sha- 
mans (tribal priests who tried to pacify the gods or drive 
out the evil spirits). 

The first-known surgical treatment was an operation 
called trephining. Trephining involved use of a stone in- 
strument to cut a hole in a patient's skull. Scientists have 
found fossils of such skulls that date as far back as 
10,000 years. Early people may have performed the op- 
erations to release spirits believed responsible for head- 
aches, mental illness, or epilepsy. However, trephining 
could have brought relief in some cases. Surgeons still 
practise trephining to relieve certain types of pressure 
on the brain. 

Prehistoric people probably also discovered that 
many plants can be used as drugs. For example, the use 
of willow bark to relieve pain probably dates back thou- 
sands of years. Today, scientists know that willow bark 
contains salicin, a substance related to the salicylates 
used in making aspirin. 

Origins in the Middle East. By about 3000 B.C., the 
Egyptians, who had developed one of the world's first 
great civilizations, began making important medical 
progress. The world’s first physician (doctor) known by 
name was the Egyptian Imhotep, who lived about 2650 
B.C. The Egyptians later worshipped him as the god of 
healing (see Imhotep). About 2500 B.C., Egyptian physi- 
cians began to specialize. Some physicians treated only 
diseases of the eyes or teeth. Others specialized in inter- 
nal diseases. Egyptian surgeons produced a textbook 
that told how to treat dislocated or fractured bones and 
external abscesses, tumours, ulcers, and wounds. 

Other ancient Middle Eastern civilizations also con- 
tributed to medical progress. The ancient Israelites, for 
example, made progress in preventive medicine from 
about 1200 to 600 B.C. The Israelites required strict isola- 
tion of people with gonorrhoea, leprosy, and other con- 
tagious diseases. They also prohibited the contamina- 
tion of public wells and the eating of pork and other 
foods that might carry disease. 

China and India. The ancient Chinese developed 
medical practices that have been handed down almost 
unchanged to the present day. This traditional medicine 
is based on the belief that two life forces, yin and yang, 
flow through the human body. Disease results when the 
two forces become out of balance. To restore the bal- 
ance, the Chinese developed the practice of acupunc- 
ture—inserting needles into parts of the body thought to 
control the flow of yin and yang. Chinese doctors still 
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practice acupuncture. The technique has gained some 
popularity in Western countries, where it is occasionally 
used to treat certain pain disorders. But most experts 
question its value. See Acupuncture. 

In ancient India, one system of medical practice be- 
came known as ayurveda. It stressed the prevention as 
well as the treatment of illness. By 600 to 500 B.C, practi- 
tioners of ayurveda had developed an impressive 
knowledge of drugs and surgery. Indian surgeons suc- 
cessfully performed many kinds of operations, including 
amputations and plastic surgery. 

Greece and Rome. The civilization of ancient Greece 
was at its peak during the 400's B.C, Throughout this pe- 
riod, sick people flocked to temples dedicated to the 
Greek god of healing, Asclepius, seeking magical cures. 
But at the same time, the great Greek physician Hippoc- 
rates began showing that disease has only natural 
causes. He thus became the first physician known to 
consider medicine a science and art separate from the 
practice of religion. The Hippocratic oath, an expression 
of early medical ethics, reflects Hippocrates’ high ideals. 
But the oath was probably composed from a number of 
sources rather than by Hippocrates himself. Modern 
medical ethics are based on the Hippocratic oath. For 
the text of the oath, see the article Hippocrates. 

After 300 B.C, the city of Rome gradually conquered 
much of the civilized world, including Egypt and 
Greece, The Romans got most of their medical knowl- 
edge from Egypt and Greece. Their own medical 
achievements were largely in public health, The Romans 
built aqueducts that carried 1.1 billion litres of fresh 
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Prehistoric people practised trephining— 
the first-known surgical treatment. 


lief 
eria ed easy aa unknown Greek sculptor; 


Trephining involved cutting a hole in 

the skull, perhaps to release evil Spirits, 
The ancient trephined skull and cutting 
tools shown above were found in Peru, 


Hippocrates showed that diseases have 
only natural, not supernatural, causes. 
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Egyptian physicians developed the first 
systematic methods of treating diseases, 


Ancient Greek physicians, such as the 
One shown above examining a young pa- 
tient, raised medicine to the level of a sci- 
ence. Hippocrates Jed this development. 


water to Rome each day. They also built an excellent 
sewage system in Rome. 

The Greek physician Galen, who practised medicine 
in Rome during the A.D. 100's, made the most important 
contributions to medicine in Roman times. Galen per- 
formed experiments on animals and used his findings to 
develop the first medical theories based on scientific ey 
periments. For this reason, he is considered the founder 
of experimental medicine. But because his knowledge 
of anatomy was based largely on animal experiments, 
Galen developed many false notions about how the 
human body works. Galen wrote numerous books de- 
scribing his medical theories. These theories, many of 
which were wrong, guided doctors for hundreds of 
years, 

The Middle Ages. During the Middle Ages, which 
lasted from the A.D. 400's to the 1500s, the Islamic em- 
pires of Southwest and Central Asia and Spain contrib- 
uted greatly to medicine. Rhazes, a Persian-born physi- 
cian of the late 800s and early 900s, wrote the first 
accurate descriptions of measles and smallpox. Avi- 
cenna, an Arab physician of the late 900's and early 
1000's, produced a vast medical encyclopedia called 
Canon of Medicine. It summed up the medical knowl- 
edge of the time and accurately described meningitis, 
tetanus, and many other diseases. The work became 
popular in Europe, where it influenced medical educa: 
tion for more than 600 years. 

A series of epidemics swept across Europe during 
the Middle Ages. Outbreaks of leprosy began in the 
500's and reached their peak in the 1200s. In the mid- 


The first university medical 
schools developed in Europe. 


Galen formulated the first medical theories 
based on scientific experimentation. 
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1300s, a terrible outbreak of plague, now known as the 
Black Death, Killed about one-third of Europe's people. 
Throughout the medieval period, smallpox and other 
diseases attacked hundreds of thousands of people. 

The chief medical advances in Europe during the 
Middle Ages were the founding of many hospitals and 
the first university medical schools. Christian religious 
groups established hundreds of charitable hospitals for 
victims of leprosy. In the 900's, a medical school was 
stated in Salerno, Italy. It became the chief centre of 
medical learning in Europe during the 1000's and 1100s. 
Other important medical schools developed in Europe 
after 1000. During the 1100's and 1200's, many of these 
schools became part of newly developing universities, 
suchas the University of Bologna in Italy and the Univer- 
sity of Paris in France. 

The Renaissance. A new scientific spirit developed 
during the Renaissance, the great cultural movement 

at swept across Western Europe from about 1300 to 
the 1600s. Before this time, most societies had strictly 
imited the practice of dissecting (cutting up) human 
corpses for scientific study. But laws against dissection 
Were relaxed during the Renaissance. As a result, the 
ung scientific studies of the human body became 
ossible, 

During the late 1400's and early 1500s, the Italian art- 
stLeonardo da Vinci performed many dissections to 
sa more about human anatomy. He recorded his find- 
ingsin a series of more than 750 drawings. Andreas Ve- 
ir a doctor and professor of medicine at the Univer- 
siyof Padua in Italy, also performed numerous dissec- 
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tions. Vesalius used his findings to write the first scien- 
tific textbook on human anatomy, a work called On the 
Structure of the Human Body (1543). This book gradually 
replaced the texts of Galen and Avicenna. 

Other doctors also made outstanding contributions to 
medical science in the 1500's. A French army surgeon 
named Ambroise Paré improved surgical techniques to 
such an extent that he is considered the father of mod- 
ern surgery. For example, he opposed the common 
practice of cauterizing (burning) wounds with boiling oil 
to prevent infection. Instead, he developed the much 
less traumatic method of applying a mild ointment and 
then allowing the wound to heal naturally. Philippus Par- 
acelsus, a Swiss doctor, stressed the importance of 
chemistry in the preparation of drugs. He pointed out 
that in many drugs consisting of several ingredients, 
one ingredient made another useless. 

The beginnings of modern research, The English 
doctor William Harvey performed many experiments in 
the early 1600s to learn how blood circulates through 
the body. Before Harvey, scientists had studied only 
parts of the process and invented theories to fill in the 
gaps. Harvey studied the entire problem. He performed 
dissections on both human beings and animals and 
made careful studies of the human pulse and heartbeat. 
Harvey concluded that the heart acts like a pump, forc- 
ing blood through the arteries to all parts of the body. 
He also showed that the blood returns to the heart 
through the veins. 

Harvey described his findings in An Anatomical Study 
of the Motion of the Heart and of the Blood in Animals 


Jenner gave the first officially recognized 
vaccination, against smallpox. 
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(1628). His discovery of how blood circulates marked a 
turning point in medical history. After Harvey, scientists 
realized that knowledge of how the body works de- 
pends on knowledge of the body's structure. 

In the mid-1600s, a Dutch amateur scientist named 
Anton van Leeuwenhoek began using a microscope to 
study organisms invisible to the naked eye. Today, such 
organisms are called microorganisms or microbes. \n 
the mid-1670's, Leeuwenhoek discovered certain mi- 
crobes that later became known as bacteria. Leeuwen- 
hoek did not understand the role of microbes in nature. 
But his research paved the way for the eventual discov- 
ery that certain microbes cause disease. 

The development of immunology. Smallpox was 
one of the most feared and highly contagious diseases 
of the 1700s. It killed many people every year and 
scarred others for life. Doctors had known for hundreds 
of years that a person who recovered from smallpox de- 
veloped lifelong immunity (resistance) to it. To provide 
this immunity, doctors sometimes inoculated people 
with matter from a smallpox sore, hoping they would 
develop only a mild case of the disease. But such inocu- 
lations were dangerous. Some people developed a se- 
vere case of smallpox instead of a mild one. Other inoc- 
ulated people spread the disease. 

In 1796, an English doctor named Edward Jenner dis- 
covered a safe method of making people immune to 
smallpox. He inoculated a young boy with matter from a 
cowpox sore. The boy developed cowpox, a relatively 
harmless disease related to smallpox. But when Jenner 
later injected the boy with matter from a smallpox sore, 
the boy did not come down with the disease. His cow- 
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pox had helped his body build up an immunity to small 
pox. Jenner's classic experiment was the first officially re- 
corded vaccination. The experiment was the first suc- 
cessful therapy to alter the body's immune system. 

Discovery of the first anaesthetic. For thousands 
of years, doctors tried to dull pain during surgery by ad- 
ministering alcoholic drinks, opium, and various other 
drugs. But no drug had proved really effective in reduc- 
ing the pain until the discovery of ether and chloroform 
in the 1840's, With an effective anaesthetic, doctors 
could perform operations never possible before. 

The scientific study of disease, called pathology, 
developed during the 1800's. Rudolf Virchow, a German 
doctor and scientist, led the development. Virchow be: 
lieved that the only way to understand the nature of dis- 
ease was by close examination of the affected body 
cells. He did important research into such diseases as 
leukaemia and tuberculosis. The development of much 
improved microscopes in the early 1800's made his 
studies possible. 

Nursing began to improve in the late 1800s after the 
example set by Florence Nightingale during the Crimean 
War (1853-1856), and the training she established at St 
Thomas's Hospital in London. 

Scientists of the 1800's made dramatic progress in 
learning the causes of infectious disease. As early as the 
1500s, scholars had suggested that tiny, invisible “seeds 
caused some diseases. The bacteria discovered by Leeu- 
wenhoek in the 1600s fitted this description. In the late 
18005, the research of Louis Pasteur and Robert Koch 
firmly established the germ theory of disease. 

Pasteur, a brilliant French chemist, proved that mi 
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oughly before an operation and to wear surgical gowns, 
gloves, and masks. 

The medical revolution. Advances in science led to 
a revolution in the diagnosis and treatment of diseases 
during the 1900s. For example, the discovery of X rays 
by the German physicist Wilhelm Roentgen in 1895 en- 
abled doctors to “see” inside the human body to diag- 
nose illnesses and injuries. The discovery of radium by 
the French physicists Pierre and Marie Curie in 1898 
provided a powerful weapon against cancer. 

In the early 1900, Christiaan Eijkman of the Nether- 
lands, Frederick Hopkins of England, and a number of 
other medical scientists showed the importance of vita- 
mins. Their achievements helped conquer such nutri- 
tional diseases as beriberi, rickets, and scurvy. In about 
1910, the German bacteriologist Paul Ehrlich introduced 
anew method of attacking infectious disease. Ehrlich’s 
method, called chemotherapy, consisted of finding 
chemicals that would kill bacteria in the body without 
harming the patient. The first chemical produced was 
salvarsan, an arsenic compound used to treat syphilis. 

Ehrlich’s work greatly advanced drug research. In 
1935, a German doctor, Gerhard Domagk, discovered 
the ability of sulpha drugs to cure infections in animals. 
His discovery led to the development of sulpha drugs to 
treat diseases in human beings. 

In 1928, the British bacteriologist, Alexander Fleming, 
extracted penicillin from a blue mould. The Australian 
pathologist Howard Florey, and the German-born bio- 
chemist Ernst Chain, worked together to develop peni- 
cillin into an injectable form. Soon other antibiotics be- 
came available, including chloramphenicol in 1947, the 
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first broad-spectrum antibiotic (a medicine that fights 
several diseases at once). 

Researchers also study the way diseases act upon the 
body, Pathologists now call upon many technologies to 
identify disease processes. One of the most sensitive, ra- 
dioimmunoassay (RIA), was developed in the United 
States by Solomon Berson and Rosalyn Yalow in 1959. 
RIA tags substances in the blood with a radioactive 
label, so that even minute quantities can be detected 
and measured. 

In the 1980s, scientists developed a number of antivi- 
ral agents. Acyc/ovir fights herpes simplex and shingles. 
Zidovudine is used against Acquired Immune Defi- 
ciency Syndrome (AIDS). These new drugs prevent the 
viruses from replicating themselves. 

Genetic engineering, developed during the 1970's, 
helped in the treatment of hormonal disorders. Insulin, 
used in treating diabetics, used to be obtained from the 
pancreas of cattle and pigs. However, many people 
were allergic to insulin from animals, Since 1982, insulin 
has been produced using genetic engineering. The ge- 
netically engineered insulin resembles that of humans, 
and does not cause an allergic reaction. In 1985, the sec- 
ond genetically engineered drug, human growth hor- 
mone, became available. The growth hormone helps 
children deficient in this hormone grow to normal 
height. 

Heart surgery techniques improved after 1953 when 
American surgeon John Gibbon introduced the heart- 
lung machine. This machine takes over the functions of 
the heart and lung while the heart is being operated 
upon. In 1967, the American heart surgeon, Rene Fava- 
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loro, performed the first coronary bypass operation (re- 
placing blocked arteries with healthy grafts). 

Transplants. Animal experiments in the early 1900s 
showed that transplanted organs could survive and 
work. In 1905, the French-American surgeon, Alexis Car- 
rel, developed a technique for joining blood vessels to 
restore circulation. A Paris surgeon performed the first 
kidney graft in 1953. It failed after 21 days because the 
patient's immune system rejected the implanted organ, 

Christiaan Barnard performed the first heart trans- 
plant in South Africa in 1967. The patient, Louis Washan- 
sky, died of a lung infection 28 days after the operation, 
In the United States, Thomas Starzl and F. D. Moore im- 
planted livers in 1963. In the same year, J. D. Hardy per- 
formed a lung graft. Research has been carried out into 
methods of preventing organ rejection, and methods of 
preserving donor organs in a viable condition until they 
can be implanted. The new antirejection drug, cyclo- 
sporin, was discovered in 1978. 

In 1900, the Austrian-American medical scientist Karl 
Landsteiner, discovered blood groups and realized that 
donor and recipient had to be matched. The storage and 
transportation of donated blood became possible in 
1914, when researchers found that sodium citrate could 
be added to prevent clotting. 

Landsteiner discovered the Rhesus (Rh) factor in 1940 
Before then, the immune system of Rh-negative mothers 
destroyed the blood of their RH-positive babies. Com- 
plete exchange transfusions carried out immediately 3 
after birth saved many newborns. Transfusions given in 
the womb—(a technique pioneered in New Zealand in 
1963)—improved survival chances. 
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doctors today. Doctors may be accused of malpractice if 
a patient believes that he or she has been injured 
through the doctor's mistake or negligence. Some doc- 
tors believe that malpractice suits have become more 
common because many patients now have unrealistic 
expectations about medical care. Patients expect their 
treatment to be successful, even though some modern 
medical techniques are highly complicated and poten- 
tially dangerous. 

Problems for research. Medical research has yet to 
find the underlying causes of diseases of the heart and 
blood vessels and of cancer—the chief causes of death 
in the industrial world. Knowledge of the molecular and 
cellular causes of these disorders will help scientists de- 
velop better ways of treating and preventing them. 
Women’s health issues, especially breast cancer, hip 
fracture, and mother-and-child care, are also receiving 
attention from researchers. In addition, many research- 
ers are studying how preventive strategies, such as exer- 
cising, eating a balanced diet, and avoiding alcohol and 
cigarettes, can be made part of daily routines. Such 
strategies can reduce death rates, especially among 
middle-aged and younger adults. 

Related articles in World Book include: 


Contributors to medical progress 


American 


Menninger (family) 
Minot, George R. 
Morgan, Thomas H. 
Morton, William T. G. 
Reed, Walter 

Rous, Francis P. 
Rush, Benjamin 
Sabin, Albert B. 
Salk, Jonas E. 
Spock, Benjamin M. 
Taussig, Helen B. 
Trudeau, Edward L. 
White, Paul D. 
Williams, Daniel H. 


Beadle, George W. 
Blackwell, Elizabeth 
Calderone, Mary S. 
Cushing, Harvey 
Debakey, Michael E. 
Dooley, Thomas A., III 
Drew, Charles R. 
Enders, John F. 
Goldberger, Joseph 
Holmes, Oliver W. 
Lawless, Theodore K. 
Lazear, Jesse W. 
Long, Crawford W. 
Mayo (family) 
British 
Huxley (Sir Julian S.) 
Jenner, Edward 
Jenner, Sir William 
Lister, Sir Joseph 
Macleod, John J. 


Addison, Thomas 
Bright, Richard 
Brown, Robert 
Bruce, Sir David 


Chain, Ernst B. 
Fleming, Sir Manson, Sir Patrick 

Alexander Pearson, Karl 
Florey, Lord Roget, Peter M. 
Grenfell, Sir Ross, Sir Ronald 

Wilfred Sydenham, Thomas 
Harvey, William 

Canadian 
Banting, Sir Frederick G. 
Best, Charles H. 
Bethune, Norman 
Black, Davidson 
McCrae, John 
Osler, Sir William 
French 

Bernard, Claude Laveran, Charles Louis 
Bichat, Marie Alphonse 


Paré, Ambroise 


Frangois Xavier 
Pasteur, Louis 


Laénnec, René T. H. 
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German 


Mayer, Julius R. von 


Baer, Karl E. von 
Roentgen, Wilhelm C. 


Domagk, Gerhard 


Ehrlich, Paul Schweitzer, Albert 
Hahnemann, Samuel Virchow, Rudolf 
Koch, Robert Wassermann, August von 
Krebs, Sir Hans A. Weismann, August 
Italian 
Galvani, Luigi Morgagni, Giovanni B. 
Golgi, Camillo Spallanzani, Lazzaro 
Malpighi, Marcello 
Others 
Avicenna Imhotep 


Kocher, Emil T. 
Mesmer, Franz 
Metchnikoff, Elie 


Barnard, Christiaan N. 
Burnet, Sir Macfarlane 
Einthoven, Willem 


Finlay, Carlos J. Paracelsus, Philippus A. 
Freud, Sigmund Pavlov, Ivan P. 
Galen Semmelweis, Ignaz P. 
Hippocrates Vesalius, Andreas 
Diagnosis 
Amniocentesis Endoscope Ophthalmoscope 
Angiography Fluoroscopy Positron emission 
Arthroscopy Laparoscopy tomography 
Biopsy Liquid crystal Spirometer 
Blood count Magnetic Stethoscope 
Bronchoscope resonance Thermography 
Electrocardio- imaging Ultrasound 
graph Manometer X rays 
Electroencepha- 
lograph 
Diseases 
i See Disease and Mental illness with their lists of Re/ated arti- 
cles, 
Preventive medicine 
Antitoxin Holistic medicine Inoculation 
Health Immune system Sanitation 
Medical sciences 
Aerospace medicine Geriatrics Ophthalmology 
Anaesthetics Histology Orthopaedics 
Anatomy Microbiology Osteology 
Bacteriology Neurology Paediatrics 
Biochemistry Nutrition Pathology 
Cardiology Obstetrics and Pharmacology 
Dermatology gynaecology Physiology 
mbryology Oncolo: Psychii 
Genelies gx desi 
Treatment 
Angioplasty Hydrotherapy Prosthetics 
Blood Infrared rays Psychoanalysis 
transfusion Iron lung Psychosomatic 
Chelation Irradiation medicine 
therapy Massage Psychotherapy 
Chemotherapy Occupational Serum 
Diathermy therapy Sports medicine 
Diet Physiotherapy Sun lamp 
Drug - Plasma Surgery 
First aid Plastic Tissue transplant 
Gamma rays surgery Ultraviolet rays 
Gene 
therapy 
Other related articles 
Abortion Biofeedback 
Allopathy Biomedical engineering 
Asclepius Biotechnology 


Bone bank Nobel Prizes 
Chiropody Nursing 
Chiropractic Optometry 
Dentistry Osteopathic 
Euthanasia medicine 
Eye bank Paramedic 
Flying doctor service Pharmacy 
Health insurance, National Placebo 
Homeopathy Plastics (Uses of plastics) 
Hospital Sanitarium 
Isotope (Uses of radio- Trauma 

isotopes) Veterinary medicine 


Malpractice suit 


Outline 
I. Elements of medical care 
A. Diagnosis 
B. Treatment 


C Prevention 
Il. Providing medical care 
A. The role of the doctor 
B. The role of medical workers 
lll. Where medical care is provided 
A. In the doctor's surgery 
B, In hospitals 
C In clinics 
D. In nursing homes 
E. In the home 
IV. Improving the quality of medicine 
A. The role of medical organizations 
B. Health for All 
C. The role of medical research 
D. Medical education 
E. The specialities 
F. Promoting health care 
G. Providing technical support 
H. Organizing health care 
V. History 


Questions 

Why is medicine both a science and an art? 
What is primary medical care? Who provides it? 
What are the three main elements of medical care? 
Who proved that certain microbes cause disease? 
Who wrote the first scientific textbook on human anatomy? 
What is the World Health Organization? What does it do? 
Who was the first doctor known to consider medicine a s¢! 

and art separate from religion? 
Medicine man. See Indian, American (Shamans); 
Inuit (Religion); Shaman. ioi 
Médicis, Catherine de. See Catherine de Médicis. 
Medieval period. See Middle Ages. ‘ 
Medill, Joseph (1823-1899), a crusading Americal 
itor and publisher, made the Chicago Tribune one 0 i 
world's most successful newspapers. He served as mal 
aging editor from 1855 to 1863, as editor in chief font 
1863 to 1866, and as publisher from 1874 until his dat 
Many of his editorials in the newspaper concerned 9 
ernment reforms. 

Medill worked hard to build the Republican pary it 
Some authorities believe he named the party. He help’ 
sponsor Abraham Lincoln as a candidate for the pres 
dency. Medill served at the Illinois Constitutional Con 
vention of 1869, on the Civil Service Commission Un a 
President Ulysses Grant, and as mayor of Chicago Ta 
1872 to 1874. He was born near Saint John, New Brun 
wick, Canada. 
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Hol Mosque of the Prophet Muhammad, above, is in 
h tis the site of the prophet’s tomb. 


(pop. 198,186) is a city in western Saudi Arabia. 

Na fertile plain about 400 kilometres north of 

r location, see Saudi Arabia (political map). 

naand Mecca are the holiest cities of Islam, the 

imreligion, and only Muslims may enter them. The 

i sque of the Prophet Muhammad, who founded 

n Medina. This Muslim house of worship holds 

lammad's tomb. Islam requires every Muslim to 

og One pilgrimage to Mecca if he or she can 
dst pilgrims who visit Mecca go to Medina. 
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ae and money spent by pilgrims form 

p dinas economy. The city is the home of 

4 niversity. Medina has kept much of its tra- 

a PPearance. But as it has grown, the walls of the 

ne disappeared. New suburbs have grown up, 
y residents live there. 

AN when Medina was founded. It was 

i Yathrib, and farmers settled there be- 

= edina received its present name, which 

a E city, in about A.D. 600. Muhammad and 

toflee ie safety in Medina after they were 

ifthe Kun Mecca in 622. Medina became the 
En slim community, but its political impor- 
e Islamic empire grew. 

: eae Muhammad. 
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Ee iver Medina, which flows through 
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Meditation. See Tran- 
scendental meditation. 
Mediterranean fruit 
fly is an insect that de- 
stroys fruit, nuts, and vege- 
tables. It attacks more than 
200 kinds of cultivated fruit 
and vegetables. It is a seri- 
ous pest in Africa, western 
Australia, Hawaii, Ber- 
muda, and Jamaica. 

Scientists believe that 
the Mediterranean fruit fly, 
sometimes called the Med- 
fly, originated in tropical 
Africa. Long ago it made its way to northern and south- 
ern Africa, southern Europe, and the Middle East. It had 
spread throughout the Mediterranean region by 1850. 
The fly was found in Australia in the late 1800s, and it 
appeared in Brazil and Hawaii in the early 1900s. 

The Medfly is slightly smaller than a common house- 
fly. Its wings have yellowish-orange spots. The female 
fruit fly can lay as many as 1,000 eggs in her lifetime and 
up to 40 per day. She typically lays her eggs in a ripe 
fruit that is still on the tree. She drills tiny holes into the 
skin or rind of the fruit, and lays from two to six eggs in 
each hole. The eggs hatch into larvae, which eat their 
way through the fruit, causing it to drop to the ground. 
The larvae later burrow into the ground for the next 
stage of development, called the pupal stage. When the 
insects come out of the ground, they are adult Medflies. 

The Mediterranean fruit fly thrives in a warm climate. 
Extremely hot or cold weather can kill it, There are also 
several insect parasites that destroy the larvae and pu- 
pae of the Medfly. These parasites can help control the 
fly, but they cannot eliminate it. 

Scientific classification. The Mediterranean fruit fly be- 
longs to the family Trypetidae. It is Ceratitis capitata. 
Mediterranean Sea has been one of the world's 
chief trade routes since ancient times. Many early civili- 
zations, including those of Egypt, Greece, Phoenicia, and 
Rome, developed along its shores. Today, the islands 
and coastal areas of the Mediterranean rank among the 
most popular tourist attractions in the world. 

Location and size. The Latin word mediterranean 
means in the middle of land, and land almost surrounds 
the Mediterranean Sea. Europe lies to the north, Asia to 
the east, and Africa to the south. 

On the west, the Strait of Gibraltar connects the Med- 
iterranean with the Atlantic Ocean. Another strait, the 
Dardanelles, links the Mediterranean on the east with 
the Sea of Marmara, the Bosporus, and the Black Sea. 
On the southeast, the Isthmus of Suez separates the 
Mediterranean and Red seas. The Suez Canal, an artifi- 
cial waterway, crosses this thin strip of land. Ships sail 
through the canal between the Mediterranean and the 
Red Sea and Indian Ocean. 

The Mediterranean covers about 2,510,000 square 
kilometres. The Black Sea, which many people consider 
part of the Mediterranean, has an area of about 507,900 
square kilometres. Several other arms of the Mediterra- 
nean are large enough to be called seas. They include 
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0 to 200 metres (0 to 656 feet) 
200 to 2,000 metres (656 to 6,562 feet) 


2,000 to 4,000 metres (6,562 to 13,123 feet) 
Deeper than 4,000 metres (13,123 feet) 


the Adriatic, Aegean, lonian, and Tyrrhenian seas. The 
Mediterranean has a maximum length of about 3,540 
kilometres, between the Strait of Gibraltar and Iskende- 
run, Turkey. The widest part lies between Libya and Cro- 
atia, a distance of about 1,600 kilometres. 

The seabed. An underwater ridge between Sicily 
and Tunisia divides the Mediterranean into two basins. 
The eastern basin is deeper than the western one. The 
sea has an average depth of 1,500 metres. It reaches its 
greatest depth—5,093 metres— in a depression called 
the Hellenic Trough that lies between Greece and Italy. 

Earthquakes occur frequently throughout the Medi- 
terranean region, especially in Greece and western Tur- 
key. Volcanic action formed many of the islands in the 

Mediterranean Sea. A few volcanoes still erupt in the 
area. They include Mount Etna, Stromboli, and Vesuvius. 
One of the greatest eruptions in history occurred in the 
Aegean Sea around 1470 B.C. The explosion removed 
about 80 square kilometres of the Greek island of Thira 
(formerly called Santorini). Some scholars believe that 
this eruption may have destroyed the Minoan civiliza- 
tion on Crete. 

Earth scientists explain the earthquakes and volcanic 
activity by the theory of p/ate tectonics. According to 
this theory, the earth’s crust consists of about a dozen 
rigid plates that are in slow, continuous motion. The two 
plates that carry the European and African continents 
are drifting toward each other. Their motion squeezes 
and stretches. the earth's crust in the Mediterranean re- 
gion, causing earthquakes and volcanoes, 

Coastline and islands. Many bays and inlets indent 
the coastline of the Mediterranean. Several large penin- 
sulas, including Italy and the Balkan Peninsula, jut out 
into the sea. Along most of the coast, rugged hills rise 
sharply from the water. Egypt and Libya have flatter 
coastal areas, with plains lying next to the sea. 

Sicily, the largest island in the Mediterranean, covers 
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25,708 square kilometres. Other large islands include; in 
order of size, Sardinia, Cyprus, Corsica, and Crete. 

Climate. The temperature at the surface of the Medi: 
terranean averages about 16° C. In summer, the surface 
temperature may reach 27° C. Even in winter, it seldom 
drops below 4° C. The water varies little in temperature 
in the middle depths and near the bottom. It stays be- 
tween 13° and 15° C throughout the year. , 

The tremendous volume of warm water helps give 
the land surrounding it a warm, subtropical climate. 
Most Mediterranean countries have hot, dry sun 
and mild, rainy winters. These conditions provide wi A 
has become known as a “Mediterranean climate, e 
when they occur elsewhere. Two Mediterranean co! 
tries, Egypt and Libya, have tropical climates. a 

A hot wind known as the sirocco blows across ti 
Mediterranean from Africa toward southern Euroa 
cold, dry wind called the mistral blows the other way, 
from France out over the sea. See Sirocco. fal 

The water of the Mediterranean comes mostly E 
the Atlantic Ocean and the Black Sea. Several aa 
ers also empty into the Mediterranean. The roaa ta 
clude the Ebro of Spain, the Nile of Egypt, the Fol ies 
and the Rhéne of France. The Nile has contribute ot 
water since 1964, when the Aswan High Dam in Egy! 
began partly blocking its flow. d 

The warm, dry climate gives the sea a high! é 
evaporation. As a result, the water of the Mediter 
is saltier than that of the Atlantic. 

The Mediterranean has almost no tides. k Sea 
rent flows into the Mediterranean from the Be itd 
Another flows in from the Atlantic through m cul 
Gibraltar. In the days of sailing ships, this Atlan’ i 
rent made it difficult for vessels to reach the oce a 
the Mediterranean. Beneath the surface current 
deeper current of dense salty water flows from 
Mediterranean to the Atlantic. 
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Economic importance. The warm climate, beautiful 
scenery, and historical importance of the Mediterranean 
region attract millions of tourists yearly. The region in- 
tudes such popular resort areas as the Greek islands, 
the French and Italian rivieras, and the Adriatic coast of 
Croatia. 

The Mediterranean has little large-scale commercial 
{shing, but it is an important source of food for the peo- 
leaf the region. The chief seafoods from the Mediter- 
ranean Sea include anchovies, sardines, shrimp, and 

tuna, Other products include coral and sponges. 

The Mediterranean serves as an important waterway 
thatlinks Europe, the Middle East, and Asia. Ships use 
the Suez Canal as a route between the Mediterranean 
and Red seas. 

formation of the Mediterranean Sea can be ex- 
phined by the theory of plate tectonics. About 250 mil- 
lion years ago, the continents formed a single land mass 
called Pangaea. The Tethys Sea, a huge bay that devel- 
oped into the Mediterranean, indented the east coast of 
fangaea. Through the centuries, Pangaea broke up into 
continents that began to drift slowly toward their pres- 
tntlocation. As they drifted, Africa turned anticlockwise, 
and Eurasia turned clockwise. Their movement opened 
awaterway at the western end of the sea, linking it with 
ocean. By about 65 million years ago, the rotation of 
these two continents had almost closed the eastern end 
re Tethys Sea. The sea thus acquired its present 

e. 
Some earth scientists believe the Mediterranean 
ki up about a dozen times between 7} and 54 mil- 
eee ago. During this period, the movement of the 
A, pean and African continents repeatedly closed and 
TEN the Strait of Gibraltar. Each time it closed, the 
a ERA P dry up. After about 1,000 years of evapora- 
Ki ie 4 alarge desert remained. A few salty lakes dot- 
i et When the strait reopened, water from 
tral ean in, forming a huge waterfall. The wa- 
Nagara Falls i ae 1,000 times as much water as does 
e orth America, and it refilled the Mediter- 

aE n about 100 years. 

ce i. oe found evidence that supported the 
Vessel ih Pilea geologists aboard a research 
tckfrom the ii F lomar Challenger drilled cores of 
minerals, a iterranean floor. The cores contained 
craporat as evaporites, that are formed by the 

ito ion of salty water. 
i onthe Mediterranean. Many historians be- 
Mean region, Reon was born in the Mediterra- 

e sea, EA E cultures grew up on the banks of 
mild climate ditions favoured their development. 
85 calm ies encouraged human settlement. The 

Made Seafarin : and steady winds most of the year 
atbours an 9 relatively easy. The sea also had natural 
Ports, many islands that sailors could use as 


Prob; ` 

Meitene fri great civilization to develop in the 

Yptians R region was that of ancient Egypt. The 

5008, and i unified national government by about 

BC The first i ad begun using a writing system by 3000 

Moan culture, oo tant European civilization, the Mi- 

BC Ano = arose on the island of Crete in about 3000 

nthe Gree Culture, the Helladic civilization, grew up 
mainland. One city, Mycenae, became so 
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powerful that some historians call the later Helladic civi- 
lization Mycenaean. By about 1450 B.C, Mycenaean 
ships controlled the western Mediterranean. They 
traded with cities as far away as what are now Lebanon 
and Syria. 

After about 1200 B.C., the Phoenicians began to win 
control of the Mediterranean. From their homes on the 
eastern shore, they sailed to all parts of the sea. Phoeni- 
cian sailors even travelled through the Strait of Gibraltar 
into the Atlantic. Carthage, a colony founded by the 
Phoenicians, became another great sea power after 
about 600 B.C. By the A.D. 100s, the Roman Empire ruled 
all the lands that bordered the sea. The Romans called 
the Mediterranean Mare Nostrum (Our Sea). 

For centuries, the Mediterranean served as the great- 
est water route in the world. From the 1100's to the 
1400's, such Mediterranean trading centres as Barce- 
lona, Constantinople, Genoa, and Venice linked Europe 
and Asia. The ships of these cities brought goods from 
India and China across the sea to Europe. The Portu- 
guese explorer Vasco da Gama sailed around Africa in 
1497, reaching India in 1498. Trading ships then began 
to use this easier, all-water route to the East. As a result, 
the importance of the Mediterranean as a trade route 
declined until the 1800's. 

The opening of the Suez Canal in 1869 made the 
Mediterranean a part of the shortest water route be- 
tween Europe and Asia. For nearly 100 years, the sea 
ranked as one of the world’s busiest shipping lanes. The 
canal was closed during the Arab-Israeli War of 1967. It 
was reopened in 1975. 

During the 1970s, water pollution became a serious 
problem in the Mediterranean. Rubbish, industrial 
wastes, oil, pesticides, and sewage polluted the sea and 
threatened fishing and tourism in the region. In 1976, 
most of the nations with borders on the Mediterranean 
signed a treaty in which they agreed to work to reduce 
the pollution. Since that time, they have followed de- 
tailed plans of action that have helped reduce the pollu- 
tion somewhat. 

Related articles in World Book include: 


Adriatic Sea Crete lonian Sea 
Aegean Sea Cyprus Sardinia 

Black Sea Dardanelles Sicily 
Bosporus Gibraltar Suez Canal 
Corsica Gibraltar, Strait of Tyrrhenian Sea 


Medulla oblongata. See Brain (The brain stem). 
Medusa. See Jellyfish. 

Medusa was one of the three Gorgons, the daughters 
of the sea god Phorcys in Greek mythology (see Gor- 
gons). She was the only mortal Gorgon. Medusa had 
been beautiful in her youth, and was still proud of her 
hair. She boasted of her beauty to Athena, who became 
jealous and changed her into a terrifying and hideous 
person. Medusa and her sisters had writhing snakes for 
hair, staring eyes, and protruding fangs. They were so 
ugly that anyone who looked at them was immediately 
turned to stone. 

Perseus killed Medusa by looking in his mirrorlike 
shield as he cut off her head (see Perseus). The winged 
horse Pegasus sprang from her beheaded body, and 
poisonous snakes arose from the blood that dripped 
from her head. Athena saved blood from Medusa’s body 
and gave it to Asclepius, the god of healing (see Ascle- 
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A carved head of Medusa, the hideous Gorgon who could 
turn people to stone, shows her hair of writhing snakes. 


pius). The blood from Medusa‘s left side was a fatal poi- 
son, but that from her right side had the power to revive 
the dead. 

Meerkat is a small burrowing animal of Africa. It lives 
from southwestern Angola to South Africa. The meerkat, 
also called suricate, is found in open, dry country where 
the ground is hard and stony. 

Adult meerkats measure 50 centimetres long, includ- 
ing a tail of about 20 centimetres. They weigh about 1 
kilogram. Meerkats have front feet with strong, curved 
claws for digging, and stocky hind legs. They have 
broad, rounded heads and sharply pointed noses. Most 
meerkats are silvery brown, with dark bands across 
their backs. 

Meerkats live in underground colonies of up to 30 in- 
dividuals. Their burrows have many tunnels and en- 
trances. Meerkats leave their burrows only during the 
day. They often stand upright, exposing their chests and 
bellies to the sun. They also stand upright to search for 
large birds that hunt them. Meerkats eat mostly spiders 


Meerkats often stand upright to search for birds that May at- 
tack them. These burrowing animals live in southern Africa. 


and insects, including beetles and grasshoppers, 

Scientific classification. The meerkat belongs to the family 
Herpestidae. It is Suricata suricatta. 

Meerschaum is a soft, whitish fibrous or flaky clay, 
Manufacturers use it to make tobacco pipes. Meer- 
schaum is also called sepiolite. It is so light that it will 
float in water. In German, the word meerschaum means 
sea foam. The mineral gets its name because it floats 
and has the look of foam. Large quantities of meer- 
schaum are found in Asia Minor. Meerschaum is found 
in masses of other types of clay. It is a compound of 
magnesium, silicon, oxygen, and water. The mineral isa 
water-bearing magnesium silicate. 

Many smokers prefer meerschaum tobacco pipes. 
The bowls of meerschaum pipes are white when new, 
With careful handling and use, the bow! slowly colours 
arich brown. Meerschaum pipes break easily. 
Megaera. See Furies. 

Megalithic monuments are structures built of large 
stones by prehistoric people for burial or religious pur- 
poses. The word megalith means /arge stone. The 
stones may weigh from 23 to 91 metric tons each. Meger 
lithic monuments can be found in various parts of the 
world. The best-known ones are in western Europe and 
were built between 4000 and 1500B.C. 

Many megalithic structures served as tombs. Some of 
these tombs had passages. Other tombs, called dol- 
mens, consisted of a small, simple chamber. Such tombs 
have been discovered in many parts of Europe. 

Single, erect stones are called menhirs. A monument 


i in 
A megalithic monument near Carnac, France, consists ofsi 


s A alight 
gle upright stones called menhirs arranged in rows called all 
ments. Menhirs are common in megalithic monuments. 


composed of menhirs arranged in a circle and Pr nge 
rounded by a bank of earth and a ditch is called a is. 
The most famous henge, Stonehenge, stands on s 
bury Plain, England (see Stonehenge). Menhirs vabo 
also arranged in parallel rows called alignments. 

rate alignments near Carnac in northwestern Fran 
tend over 3 kilometres. re met 
Megalopolis is a region made up of two Or mo! i 
ropolitan areas. A metropolitan area consists of > abl 
city that has a population of at least 50,000 and 4 an a 
urbs that surround the city. Metropolitan areas ! Pusty 
megalopolis if they attract enough people and in 

and then expand and begin to grow together. 


ce ex 


The French geographer Jean Gottmann introduced 
alopolis in 1961 to describe the urban de- 
inthe Northeastern United States. The term 
comes from the Greek words megalo and polis, mean- 
inggreat city. af t 
est megalopolis in the United States includes 
litan areas of Boston, New York City, Phila- 
timore, and Washington, D.C. It extends 
000 kilometres from southern New Hampshire 
rthern Virginia. It covers over 130,000 square 
s and has about 40 million people. Megalopo- 
Ises developing in other countries include the Tokyo- 
Yokohama-Osaka area in Japan and the Ruhr Industrial 
Basinin Germany, the Netherlands, and Belgium. 
‘See also Metropolitan area. 
ne is a hollow, cone-shaped device used to 
mk avoice sound louder. A person using a mega- 
speaks or shouts into the small opening at one 
person's voice comes out at the much wider 
end. The megaphone makes the voice sound 
er because it points sound waves in one direction 
ind keeps them from spreading out in all directions. 


ible, battery-powered loudspeaker called a bull- 
soften used in place of a megaphone. 
. See Hercules. 
is a small state in northern India. Meg- 
leans abode of the clouds. The south-facing 
looking Bangladesh have had more rainfall 
ar than any other place on earth. 

and government. The people of Meghalaya 
inly from three tribes: the Khasis, the Jaintias, 
aros, who are also found in Bangladesh. Each 
own tribal language. Shillong, the capital, 
important town. About 80 per cent of the 
in villages. 
came originally from Tibet. They were ani- 
nce practised human sacrifice (see Ani- 
utsince the mid-1800's, they have stopped dis- 
luman skulls in their houses. 
is are probably Austro-Asiatic. This group of 
in certain areas of India and Southeast Asia. 
ak a language belonging to the Mon-Khmer 
Language). 
iare Mongolian and similar to the Shans of 
h paleve the universal presence of God, 
ey have built no temples. They commemorate 
Groups Eose monoliths (large blocks of stone). 

i ala arge stones can be seen in villages in 
iA e All three tribes are matrilineal (they 
k E and property through the female 

S, missionaries converted many Jaintias 

ity, but many old traditions still exist. 
T Meghalaya has two elected members 
(lower house) and one nominated rep- 
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Megaphones may be up to 60 centimetres long or more. 


Popul about Meghalaya 


Area 22479 E census—1,760,626. 
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Meghalaya is a small state in northern India which lies north of 
Bangladesh. 


resentative in the Rajya Sabha (upper house) of the In- 
dian national parliament. The state legislative assembly 
has 60 members. 

Economy. The tribal people practise shifting agricul- 
ture (moving from one site to another). They grow gin- 
ger, oranges, pineapples, and potatoes as cash crops, 
and rice, maize, and vegetables as food crops. Forest 
products are among the chief resources of the state. 

There are rich mineral deposits, including coal, gyp- 
sum, and mica, but these are not yet being used. There 
is no large-scale modern industry in Meghalaya. Handi- 
crafts and weaving are important, and brightly-coloured 
textiles are a speciality. 

The nearest railway is in the neighbouring state of 
Assam. Meghalaya has less than 1,000 kilometres of sur- 
faced roads, and there is only one major road, from 
Gauhati in western Assam, to Shillong in Meghalaya. 
Shillong has a connection by air with Calcutta. 

Land. Meghalaya is a compact and isolated state, bor- 
dered to the north by Assam and to the south by Bangla- 


At the market in Shillong, capital of Meghalaya, local craft- 
workers sell their goods. 
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Cherrapunji in Meghalaya is said to be the wettest place in the 
world. 


desh. The landscape is mostly rolling plateau. The state 
lies in a severe earthquake belt. An earthquake de- 
stroyed the entire town of Shillong in 1896. 

Much of the plateau consists of the same ancient 
granites that are found in peninsular India. The south 
facing slopes overlooking Bangladesh are extremely 
steep. The hills rise to just under 2,000 metres, which 
makes the area cool, despite the fact that it is close to 
the tropics. There are many lakes and waterfalls. 

Pine, sal (Shorea robusta), and bamboo forests domi- 
nate the natural vegetation. At higher levels, there are 
also several deciduous species such as birch, beech, 
and oak. Elephants, leopards, tigers, oxen, wild pigs, and 
many small animals such as apes, deer, monkeys, and 
squirrels are common. The forests have many colourful 
birds, such as parrots and partridges. 

The altitude and heavy cloud keep maximum temper- 
atures in summer down to 23° C, with minimum temper- 
atures falling to 15° C. In winter, the maximum tempera- 
ture is 16° C and the minimum, 4° C. The annual rainfall 
is more than 200 centimetres in Shillong, most of it fall- 
ing between June and September. The south-facing 
slopes of Meghalaya are famous for their rain. Cher- 
rapunji has been known to have more than 25 metres of 
rain in one year, while Mawsynram has an-average of 18 
metres. 

History. The Khasi, Garo, and Jaintia tribes of present- 
day Meghalaya have lived in this isolated region for 
thousands of years. Each tribe has handed down a differ- 
ent account of the early history of the area. 

In the 1200s, the Ahom peoples moved into Assam 
and recorded in their chronicles the often hostile con- 

tacts they had with the tribal population of Meghalaya. 
The Meghalayans frequently raided Assam and Bengal. 
Later, the Meghalayans clashed with the Mughals but 
were not conquered by them, The British also were un- 
able to conquer Meghalaya, despite sending military ex- 
peditions against it to stop continuing raids on Bengal. 


Eventually, the British incorporated Meghalaya into 
Assam in 1835. The Meghalayans accepted overall Brit 
ish control in return for the freedom to pursue their 
own goals. However, the introduction of Western edu- 
cation caused major changes in the Meghalayans’ way 
of life, and many of them also became converted to 
Christianity. After Indian independence in 1947, Meg- 
halaya remained part of Assam. In 1969, the Indian gov- 
ernment made Meghalaya an autonomous (independ: 
ent) region within Assam. Meghalaya was granted full 
statehood in 1972. 

Mehmet Ali. See Muhammad Ali. 

Mehta, Zubin (1936- ), is a symphony orchestra 
conductor. Mehta won fame for his conducting of such 
large-scale romantic compositions as the works of the 
French composer Hector Berlioz. His interpretations are 
forceful, though they have been criticized as lacking re- 
finement and being too showy. 

Mehta was born in Bombay, India. From 1954 to 1960, 
he studied conducting in Vienna, Austria, under con- 
ductor Hans Swarowsky. Mehta became musical direc- 
tor of the Montreal Symphony Orchestra, Canada, in 
1960. In 1962, Mehta took the same position with the Los 
Angeles Symphony, becoming the youngest conductor 
of a major symphony or- 
chestra in the United 
States. He was director of 
both orchestras until 1967, 
when he resigned from the 
Montreal post. 

In 1978, Mehta left the 
Los Angeles Symphony to 
become music director of 
the New York Philhar- 
monic, a position he held 
until 1991. He also served 
as music director of the 
Israel Philharmonic Or- 
chestra from 1968. 

Meiji. See Mutsuhito. ‘tei Ge 
Mein Kampf is a book by Adolf Hitler. The title is : 
man for My Struggle. It was published in two volumes 
in 1925 and 1927. In the book, Hitler gave a fanciful “ i 
count of his life and set down his political ideas. n 
scribed the alleged superiority of the German peci i 
and said that the good of Germany ranked above @ is 
other values. The book stated Hitler's ideas on “race P 
rity.” These beliefs led to World War II (1939-1945) hat 
the slaughter of millions of Europeans. Mein Kamp wife 
the “bible” for German Nazis and a guide for Nazi sy™? 
thizers in other countries. 

See also Hitler, Adolf (Mein Kampf. 
Meiosis. See Cell (Cell division; illustration). _ att 
Meir, Golda (1898-1978), served as prime mn ae 
Israel from 1969 to 1974. During her political pate 
supported large-scale immigration to Israel and Be 
housing and other construction programmes. Hoi 
problem as prime minister was the territorial cere 
between Israel and several Arab nations (see ee to 
East [History)). Meir followed a firm but open polly 
ward the Arabs. fime be 

In October 1973, war broke out for the fourth oar 
tween Israel and the Arabs. Israel suffered keav an 
losses, and Meir's government was severely criti 


Zubin Mehta 


she resigned in June 1974, even though she 

Labour (Mapai) Party to victory in the De- 
lections. 

ir was born Golda Mabovitz in Kiev, in 

er family moved 

Wisconsin, 


an Arab state. 

as Israel's min- 
bour from 1949 to 
las minister of for- 


ated almost completely within the Snow- 
ites H It has the lofty peak of Cader Idris 
ni of Bala and Trawsfynydd. Meirionnydd's 
ae centre is at Dolgellau. 
ed in the district include Aberdovey, Bar- 
‘hn Ffestiniog. Both Blaenau Ffestiniog 
a a Root to steam locomotive enthusi- 
aun castle are at Harlech. Industries in 
Ate ou -speaking area are tourism, sheep 
Ed oo hike and forestry. Trawsfynydd has 
Gwynedd. 
T. See Mastersinger. 
: ie 878-1968), was an Austrian-born physi- 
ittthe S a role in the discovery of nu- 
to aaa of the nucleus of an atom). 
and Frit St eitner and German chemists Otto 
tcurwhen ie ‘assmann worked on the reactions that 
utrons bombard uranium nuclei. In De- 
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Meirionnydd, a local govern- 
ment district in Wales, lies 
within the Snowdonia Na- 
tional Park. The mountains of 
Snowdonia attract thousands 
of tourists. 


cember 1938, Hahn and Strassmann discovered that 
such bombardment produces nuclei of barium, a chemi- 
cal element much lighter than uranium. In January 1939, 
Meitner and her nephew, Otto Frisch, gave the first ex- 
planation of that discovery. Meitner and Frisch de- 
scribed how neutron bombardment causes uranium nu- 
clei to split into nuclei of barium and other elements, 
and they calculated the enormous energy released. 
Meitner and Frisch suggested that the process of split- 
ting be called nuclear fission. The work of Meitner, 
Hahn, Strassmann, and Frisch led to the development of 
the atomic bomb and other uses of nuclear energy. 

Meitner was born in Vienna. She earned a doctorate 
in physics from the University of Vienna in 1906. In 1907, 
she began working with Hahn in Berlin. She and Hahn 
were among the first to isolate the element protactinium 
in 1917. A pioneer for women in physics, she became 
the first head of the physics department at the Kaiser- 
Wilhelm Institute of Chemistry (now the Max Planck In- 
stitute of Chemistry) in 1917. 

In 1938, Meitner fled Nazi Germany because she was 
of Jewish descent. She then worked at the Nobel Insti- 
tute for Physics in Stockholm, Sweden. She was a visit- 
ing professor at the Catholic University of America in 
1946. In 1966, she shared the Enrico Fermi Award with 
Hahn and Strassmann. 

See also Nuclear energy (The first artificially created 
fission reaction). 

Mekeos are an Austronesian people who live inland 
on the middle part of the Angabunga River, about 150 
kilometres northwest of Port Moresby in Papua New 
Guinea. There are about 6,000 Mekeos. The men are tall 
by Melanesian standards. They are fond of brilliant col- 
oured clothes and often wear bright red or yellow 
cloths around their waists. They work at various occupa- 
tions in many parts of Papua New Guinea. They also 
practically control the trade in betel nuts in the Koki 
markets and elsewhere throughout Port Moresby. Be- 
fore Australian control, the Mekeos were fierce and 
warlike, and much feared by neighbouring peoples. 
Mekong River is the largest river on the Indochinese 
peninsula. The Mekong is about 4,000 kilometres long. It 
flows southeastward from eastern Tibet, and forms part 
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of the boundary between Thailand (Siam) and Laos. The 
river crosses Laos, Cambodia, and Vietnam before it 
empties into the China Sea near Ho Chi Minh City. In the 
region of the lower delta, the Mekong is known as the 
Sai Gon River. See Thailand (map). Ships can sail only 
about 550 kilometres up the Mekong. Farther inland, the 
river is interrupted by rapids and sand bars. 

See also Asia (picture: Asia's rivers). 

Melaka is a state on the west coast of Peninsular Ma- 
laysia. Negeri Sembilan bounds it to the north, Johor to 
the east, and the Strait of Malacca (also called the Strait 
of Melaka) to the south and west. 

People and government. About 54 per cent of the 
population are Malay, with 38 per cent Chinese, and 8 
per cent Indian. Most of them work on the land. 

The head of state of Melaka is the yang di-pertua 
negeri (governor). The state assembly has 20 seats. See 
Malaysia, Government of. 

Economy. The principal crops are rice, which is 
grown on the coast, and rubber, grown in the hills. In 
the 1980's, the state administration began to encourage 
the establishment of industrial estates. The port of 
Melaka, once one of the greatest trading centres in Asia, 
now handles only a small amount of coastal trade. The 
harbour is too shallow to be developed. Most of the 
rubber produced for export passes through the main 
Malaysian port at Kelang, which is connected to Melaka 
by road and rail. 

Land. Along the major part of the coast, the land is 
low-lying and fertile. Inland, there are a number of small 
hills. The main river is the Melaka River which rises in 
the northeast and drains into the Strait of Malacca. At 
the mouth of the river stands the city of Melaka, the 
state capital. 

History. The trading port of Melaka was founded in 
about 1403 by Parameswara, a prince from Palembang in 
Sumatra. It stood where the major sea route between 
China and the West passed through the narrow strait 


Facts in brief about Melaka 


Population: 7997 census—504,502. 

Area: 1,650 km?, 

State capital: Melaka. 

Largest cities: Melaka, Alor Gajah, Jasin. 
Chief products: Agricu/ture—rice, rubber. 


Melaka is a state which lies along the Strait of Mal 
peninsular part of Malaysia. 5 e 


Melaka City's Cultural Museum is housed in the restored pal- 
ace of the sultans of Melaka. 


separating the Malay Peninsula and the island of Suma 
tra. Parameswara took advantage of the port's superb lo- 
cation. He created a well-ordered government, and en- 
sured ease and security of trade for merchants who 
traded in the area. Melaka became an extremely wealthy 
port. Under Parameswara's successor, it greatly ex- 
tended its territorial authority on both sides of the Strait 
of Malacca. 

In the early 1400's, Melaka was converted to Islam. 
Muslim traders from India took the religion to the port. 
Melaka then became a major point from which Islam 
spread through the Malay Peninsula and the archipel- 
ago (group of islands). The Melaka sultanate also laid the 
foundations of Malay views on administration, social 
structure, and court etiquette. 

In 1511, a Portuguese force under Afonso de Albu- 
querque captured Melaka after a brief siege. Portugues? 
rule undermined Melaka’s commercial position. The 
Portuguese tried to force all ships passing through the 
Strait of Malacca to call at the port, where high fees 
were imposed. The settlement itself came under fre- 
quent attack from Johor, Aceh in Sumatra, and the 
Dutch. The Dutch drove the Portuguese from Melaka in 
1641. 

In 1795, Britain (now called the United Kingdom (UK) 
took possession of the port. In 1826, the British brought 
Melaka together with Penang and Singapore to forma 
single administrative unit, the Straits Settlements. The 
Straits Settlements were under the control of the Britis! i 
administration in India until 1867, when they were trans: 
ferred to the authority of the Colonial Office in London 
Commercially and economically, Melaka was by farti a 
least important of the Straits Settlements. Singapor? tap 


idly emerged as the main port, firmly commanding the 


The flag of Melaka has the 
star and crescent of Islam, the 
state religion. The state coat 
of arms, right, has a shield 
featuring a melak tree, from 
which the name Melaka 
comes. 


southern approach to the Strait of Malacca. Melaka was 
pny overshadowed as regional and international 
rade in the straits expanded from the mid-1800's. More- 
Wer, the district around the port did not possess the 
major deposits of tin which had brought major eco- 
E change to the coastal states of the north. 
hay ‘Lele joined the Federation of Malaya. On 
ak a 7, the federation became independent of 
A e. Independence ended nearly 450 years of Eu- 
pean administration in Melaka. 
Sng Melaka (city); Malaysia. 
talof uS spelled Malacca (pop. 87,494), is the capi- 
Bye Male v a state of Malaysia. Melaka is the oldest 
elset pale It has the status of “historic city” be- 
Maly, Port past importance as a trading centre for 
¢ 1400s aren Dutch, and British empires between 
portant port b 800s. Today, Melaka is no longer an im- 
uces rubber ut e an agricultural district that pro- 
tal fee m oil, and rice, and it is a growing in- 
ice lies on the west coast of the Malay 
ian of the Melaka River. It is about 
aya hap west of Singapore. For location, see 
eo 
Greate ot boundaries of the municipality of 
Smaller towns enclose the city of Melaka and ten other 
Ís 295,999, it Plein population of the municipality 
among Malaysi ifth in the size of its population 
e citys an cities. 
Many of eee on includes some 117,000 Chinese. 
grants who a ae Babas, descendants of Chinese immi- 
Today, these led in Melaka hundreds of years ago. 
canny People speak Malay and many of them 


Ot speak Chi 
Sistem They dress like Malays but follow 
„Melaka h, = 
City also ies 113,000 Malays and 12,000 Indians. The 
Bese soldi group of people descended from Portu- 
ers who married Asian women. 


Melanchthon, Philipp 329 


The city of Melaka, estab- 
lished in about 1400, is the 
oldest city in Malaysia. It has 
historic buildings that reflect 
the influence of Malay, Chi- 
nese, Portuguese, Dutch, and 
British traditions. More re- 
cently the growth of tourism 
and international travel has 
encouraged modern architec- 
tural styles and helped to 
make Melaka a fascinating 
blend of the old and new. 


Historic buildings include reminders of the Melaka 
sultanate, a great Malay Empire that flourished in the 
1400s. A palace of the Melaka sultanate has been recon- 
structed. It now serves as a cultural museum. Two well- 
known warriors of the Melaka sultanate are buried in 
the Hang Kasturi and Hang Jebat tombs. 

Melaka was one of the first places in the Malay Penin- 
sula where the religion of Islam flourished. The Kam- 
pong Hulu Mosque built in 1728 is the oldest Muslim 
place of worship in Malaysia. Another important Muslim 
building is the beautiful Tranquerah Mosque, which has 
a pyramid shape. Within the grounds is the tomb of Sul- 
tan Hussain of Johor who signed the cession of Singa- 
pore to Sir Stamford Raffles in 1819. 

See also Melaka (state). 

Melanchthon, Philipp (1497-1 560), a German hu- 
manist and scholar, was Martin Luther's chief associate 
in starting and leading the Protestant Reformation. Me- 
lanchthon wrote the Loci Communes (Commonplaces, 
1521), a widely read handbook that set down Lutheran 
doctrines in a systematic way for easy reference. He was 
also the chief author of the Augsburg Confession, which 
became the basic statement of faith of the Lutheran 
Church. 

Melanchthon had a calmer personality than Luther. 
He continually tried to find compromise solutions to is- 
sues that divided Protestants and Catholics, and Protes- 
tants from each other. Melanchthon declared that many 
such issues were unimportant for salvation and should 
not block Christian unity. But he also believed that the 
Roman Catholic Church had forsaken the true Christian 
tradition several hundred years after Christ. He espe- 
cially opposed the power of the popes. 

Melanchthon was born near Karlsruhe. Like Luther, 
he was a professor at the University of Wittenberg. He 
was a brilliant student of classical literature and of the 
works of the early church fathers. Melanchthon has 
been called the “teacher of Germany’ because of his in- 
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Melbourne's pedestrian shopping malls offer a wide variety of goods and services. Trams, a 
distinctive form of public transport in the city, make access quick and simple. 


fluence on secondary school and university education in 
that country. 

See also Humanism; Luther, Martin; Lutherans; Ref- 
ormation. 

Melanesia. See Pacific Islands; Sculpture (Pacific Is- 
lands sculpture). 

Melanin. See Eye (The uveal tract); Hair (Colour and 
texture); Races, Human (Climatic adaptations); Skin (Epi- 
dermis; Skin colour), 

Melba, Dame Nellie (1861-1931), was a famous Aus- 
tralian coloratura soprano. Her real name was Helen 
Porter Mitchell. She adopted her stage name from Mel- 
bourne, Australia. Nellie Melba was born in Richmond, 
which is a suburb of Mel- 
bourne. 

Nellie Melba first sang 
in public at the age of 6 in 
Melbourne. She made her 
operatic debut in 1887 in 
Brussels, Belgium, singing 
the role of Gilda in Rigo- 
letto. She performed in 
Italy, Russia, Denmark, and 
England. Melba made her 
American debut in New 
York City in 1893. She was 

‘made Dame Commander 
in the Order of the British 
Empire in 1918. 
Melbourne (pop. 3,022,157) is the capital of the state 
of Victoria, and Australia’s second largest city. About 66 
per cent of Victoria's population, and about 17 per cent 


Dame Nellie Melba 


of all Australians, live in Melbourne. Like most Austral- 
ians, Melbourne residents prefer to live in single-family 
homes. This has resulted in an urban spread of anc 
1,850 square kilometres. Greater Melbourne, the si 
cal division, covers some 6,100 square kilometres an 
has a population of more than 3 million. Only coq ‘ 
people live in the small local government area of Mel 
bourne city. 

Melbourne has a variable climate. Temperatures y 
range from a minimum of 6° C in July, to a maximu 
28° C in January and February. Bushfires are likely 
the hottest weather. 


The city f 


Melbourne lies on the shores of Port Phillip Bay, Vie 
toria’s largest natural harbour. The Yarra River runs 
through Melbourne. 

The central business district of Melbo h 
area. It is bounded by Flinders Street to the south, 
cer Street to the west, Spring Street to the east, ani 
Trobe Street to the north. lins, Elie 

The main shopping area is bounded by Coll 7 ma 
beth, Lonsdale, and Russell streets. A pedestrian F, 
occupies central Bourke Street, and a city squar 
been laid out on the corner of Collins and Swen Eliza- 
streets. The main business area is located west 0 
beth Street behind the old Customs House. 

Port facilities extend along both banks oft tent 
west of Spencer Street Station. The station is the 
nus of interstate and country rail lines. This area exten 
storage sheds, warehouses, and many factories. al 
sive wholesale markets occupy areas along Foo 


urne is a 


he river 
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cad suburbs, such as Box Hill, above left, grew up in the 1900s following the develop- 
mnent of the suburban railway system. Inner city suburbs, such as Parkville, above right, consist 


largely of terrace houses, built in the 1880's. 


Road to the north of the port facilities. Road freight ter- 

minals are also located in this area. 

Pil suburbs extend for more than 20 kilometres to 

a a north, for more than 40 kilometres to the 

he they 50 kilometres to the southeast of the city 

fay ale suburbs of North Melbourne, Carlton, 

mine, ingwood, Richmond, South Melbourne, and 

eea ‘ae oldest and most densely settled residen- 

teen peaousing Commission has replaced older 

i g with multistoreyed apartment buildings in 

ane these suburbs. 

h Meee along Melbourne's improved tram 

rified railway network. Greater Melbourne now 


Spin 

9 Street, 

em boundary He pove; has parks and gardens. It forms the east- 
elbourne’s central business district. 


Cy Square, zj 
Melbourne's g ight, was created as an area of open space in 
entral business district. 


incorporates the older rural settlements of Melton to 
the northwest, Lilydale, Ferntree Gully, and Belgrave to 
the east, and Berwick and Cranbourne to the southeast. 

Buildings. Melbourne has many fine old public 
buildings dating from the 1800s. These include the Old 
Treasury, Parliament House, the former Royal Mint, the 
former Customs House, the Law Courts, the Town Hall, 
and the Exhibition buildings. St. Paul's Anglican Cathe- 
dral was completed in 1891. St. Patrick's Roman Catholic 
Cathedral, begun in 1863, was not completed until 1939. 

Until 1958, no city building exceeded a 40-metre 
height limit. Now, high-rise buildings have replaced the 
older buildings. 
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ation and the arts. Melbourne has more than 
rimary schools and 170 state secondary 
elbourne also has many long-established in- 
schools. These include Melbourne Grammar 
h College, Wesley College, Xavier College, 
in Ladies’ College, and Methodist Ladies’ Col- 
€ Victorian Post-Secondary Education Commis- 
fates 16 colleges of advanced education. The 
iining Board controls the colleges of technical 
her education. 
‘are three universities in Melbourne—the Uni- 
Melbourne founded in 1853, Monash Univer- 
id at Clayton in 1961, and La Trobe University, 
Bundoora in 1967. 
Library of Victoria is the main research li- 
Trobe wing houses an important Australian 
Of newspapers and manuscripts. The National 
and the Science Museum adjoin the State Li- 


rian Arts Centre immediately beyond Prin- 
comprises the National Gallery, the Mel- 
cert Hall, and the Melbourne theatre build- 
entre is home to the Australian Ballet, the 
le Symphony Orchestra, and Melbourne Thea- 
. The National Gallery houses Australia’s fin- 
lections. 
« Melbourne's population is growing at a rate 
0,000 people a year. Almost a quarter of the 
ee Outside Australia. About a third of all 
al ere 1945 have been from the United King- 
Pech Most of the others immigrated to Mel- 
ine ler European countries and Southeast 
Uni ents from Asian countries attend Mel- 
Jniversities. About 2,500 people of Aboriginal 
80 live in Melbourne. 
Melbourne is Victoria's commercial and 
RS ee: Itis the main port, and the hub of 
ad and rail network. Almost 30 per cent of 
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Australia’s manufacturing takes place in Melbourne. 
Many of the nation’s largest companies and financial in- 
stitutions have their headquarters there. Victoria's vast 
brown coal deposits and supplies of crude oil and natu- 
ral gas assure Melbourne of sources of power. 

The metropolitan area of Melbourne has more than 
8,000 factories employing almost 360,000 workers. 
Heavy industry, such as motorcar manufacture, aircraft 
assembly, and oil refineries, is located mostly near the 
port facilities in South Melbourne, Port Melbourne, and 
Williamstown. Many small factories are located 
throughout the inner suburbs, and in ind ustrial zones in 
the outer suburbs. These factories are involved in food 
and drink products, wood processing, clothing and 
footwear, textiles, and printing and paper products. 
Building and construction, commercial and financial or- 
ganizations, the transport industry, and the wholesale 
and retail industries all employ thousands of people. 

The Board of Works, established in 1891, is responsi- 
ble for most of Melbourne's water supply, sewerage, 
and drainage. But outlying parts of urban Melbourne, 
beyond Carrum Downs and Seaford, are serviced by the 
State Rivers and Water Supply Commission. 

Most of Melbourne's water comes from the Yarra 
River and its tributaries. All water is fluoridated. About 
930,000 properties and an estimated 2,600,000 people 
are supplied by the water system. 

Yan Yean on the Plenty River, constructed in 1857, was 
the first reservoir. It was followed by the Maroondah 


Trust provides berthing and unloading 
hips that visit this busy port. 


Melbourne Harbour 
facilities for container s! 
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The Melbourne water sup- 
ply flows from the Great Di- 
viding Range into reservoirs 
in the catchment areas. Pipe- 
lines carry the water south- 
ward and westward into the 
urban area. 


Pipeline 


Reservoir 


Water catchment 
rea 


Urban area 
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Reservoir on the Watts River, the O'Shannassy Reser- 
voir, and the Silvan Reservoir. The Upper Yarra Dam, 
completed in 1957, brought total storage capacity to 
nearly 300,000 metric tons—10 times the capacity avail- 
able in 1891. 

The Cardinia Reservoir almost doubled storage ca- 
pacities when it was completed in 1973. Completion of 
the Thomson River diversion in 1984 added 1,068,000 
metric tons to Melbourne's water supply. 

The main treatment farm at Werribee has grown from 
3,600 hectares of barren plain to a 10,800-hectare farm, 
which supports up to 19,000 beef cattle and 50,000 
sheep. The original land filtration process is now sup- 
plemented by grass filtration during winter, and by oxi- 
dation ponds. Small biological treatment plants serve 
areas not in the main system. 

The Dandenong Valley Trunk Sewer, which serves 
the southeastern suburbs, connects with a treatment 
plant at Carrum, which discharges purified waste into 
Bass Strait near Cape Schanck. Drainage and stormwater 
disposal are kept separate from the sewerage system. 

The state Electricity Commission supplies Melbourne 
with current generated from brown coal by power sta- 
tions at Hazlewood, Yallourn, Morwell, and Jeeralang. 
Peakload hydroelectric stations at Kiewa, Eildon, and 
Dartmouth in northeastern Victoria, and power from the 
Snowy Mountains Scheme and the Hume Weir supple- 
ment the basic grid. There are also three small peak- 
load stations in the metropolitan area. A regulating 
power station at Newport fired by natural gas also con- 

tributes power to the city. The Gas and Fuel Corporation 
supplies all Melbourne's requirements for gas with nat- 
ural gas piped from offshore fields. 

Transportation and communications. The Metro- 
politan Transit Authority (MeT) operates an extensive 
electric rail service from Flinders Street station, which 


connects Melbourne with its suburban areas. More than 
1,000 coaches handle 70 million passengers a year. The 
MeT also operates 224 kilometres of electric tramways 
and 300 kilometres of bus services. More than 130 mil- | 
lion passengers are carried annually. Private bus oe 
nies serve 240 routes. Melbourne's underground rai : 
system links the web of suburban rail services to a fon 
tunnel loop that encircles the city's central business 
trict. . 35 
V/Line handles long-distance trains, which carry 3- 
million passengers and 11.5 million metric tons of a 
freight annually. Most country routes start from Spen 
Street station. \ 
Melbourne's international airport at Tullamarine i 
opened in 1970. It occupies 2,140 hectares and its Hi 
connection to the city is a 20-kilometre freeway. Tu 
marine handles more than 6 million passengers an P: 
over 70,000 domestic and 9,000 international flights a 
nually. Essendon Airport is used by light aircraft. ie 
Melbourne is Australia’s largest general cargo Pi k 
4,000 waterside workers service more than 1,600 ane 
each year, of which about 840 are from other counei 
Facilities include roll-on/roll-off, unit load, and con 
booths. Overseas exports total 5,758,000 metric eT 1 
chiefly primary products, while imports total 6,8: i 
metric tons, consisting mainly of manufactured gs $ 
Much Tasmanian and South Australian cargo is hena 
in Melbourne. The harbour is controlled by the Po 
Melbourne Authority. un 
Melbourne's daily newspapers are The Age, K 
News Pictorial, The Herald, and the Victorian edi ‘ane 
the national daily, The Australian. There are three a 
day newspapers, more than 40 suburban newspaP' 
and several foreign language papers. 
The Australian Broadcasting Corporation op 
one television station and four radio stations. R 


erates 
adio Aus 


Melbourne’s coat of arms 
has a fleece, a bull, and a 
whale on its shield. They rep- 
resent the wool, tallow, and 
whale oil that Melbourne ex- 
ported in 1843. The city’s Latin 
motto Vires Acquirit Eundo 
means We gather strength as 
we go. 


erseas service, is directed mainly at Asia 

ific Islands. The Special Broadcasting Service 
in 47 languages on radio station 3EA Mel- 
operates Channel 0/28. There are three 

al television stations and seven commercial 


ent. Melbourne is the oldest municipality 
ria. it was incorporated as a town in 1842 and be- 
ity in 1847. The metropolitan region has 56 local 

areas, 43 of which are cities. The rest are 
hires, where suburbs extend into formerly rural 

oy is the smallest city in area. Berwick is the 
local government area is administered by 
elected by the ratepayers. These councils main- 
Toads and amenities, and provide public serv- 
ey also control land subdivision and buildings. 


that is 


Now part of central Melbourne. 


made a treaty with Aborigines in 1835, exchanging blankets, knives, and 
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An Environment Protection Authority was set up in 
1971 to control the increasing levels of pollution and en- 
vironmental noise, and the disposal of waste into land, 
sea, and air. 

The Country Roads Board began operations in 1913. 
The board is the construction authority for major works, 
and bears the full cost of state motorways and freeways. 
The cost of other main roads is shared with local munic- 
ipal councils. 


History 


In February 1801, Lieutenant John Murray explored 
Port Phillip’s southern reaches in the Lady Nelson. He 
claimed the area for Britain and named the bay after the 
first governor of New South Wales, Arthur Phillip. 

In 1803, Charles Grimes, surveyor general of New 
South Wales, explored the upper reaches of the bay and 
the lower Yarra, which he called the Freshwater River. 
His report of the district was unfavourable. Later in the 
year, an attempted settlement failed due to lack of water. 
John Batman, a pastoralist, crossed from Launceston in 
Van Diemen’s Land (now Tasmania) in June 1835, to in- 
vestigate sheep-grazing prospects. He journeyed some 
distance along the river, landed on the north bank, and 
recorded in his journal, “This will be the place for a vil- 
lage.” He purchased about 2,400 square kilometres of 
grassland from the local Aborigines in exchange for 
blankets, knives, and tomahawks. 

Some weeks later, a rival Launceston syndicate led by 


tomahawks 
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John Pascoe Fawkner also landed on the north bank of 
the river, which they named the Yarra Yarra, from the 
Aboriginal name. Bitter disputes arose between the syn- 
dicates. Settlers and livestock continued to arrive, and, 
in 1836, the settlement was recognized as the Port Phil- 
lip District of New South Wales. That year, Captain Wil- 
liam Lonsdale arrived to serve as superintendent and 
chief magistrate. 

In 1837, the governor, Sir Richard Bourke, accompa- 
nied by the new surveyor general, Robert Hoddle, vis- 
ited the area and renamed it Me/bourne after Lord Mel- 
bourne, then prime minister of England. The settlement 
had been originally known as Dutigalla or Bearbrass. By 
then, the population had risen to about 500. Hoddle laid 
out the town, and organized the first land sales. Wil- 
liamstown, named after the king, was also surveyed at 
this time, but Melbourne was chosen as the administra- 
tive centre for the district. 

Within five years, pastoralists had occupied all the 
grazing land south of the Murray River. Melbourne 
served as their supply base and shipped their wool. 
Melbourne's population was 4,000. The district had a 
population of 10,000. In 1842, with a population of 6,000, 
Melbourne was incorporated as a borough, and gained 
an elected council. It became a city in 1847. Anglican 
and Roman Catholic bishops were installed in 1848. 

In July 1851, the Port Phillip District became the col- 
ony of Victoria, with its own legislature. Charles Joseph 
La Trobe, who had been superintendent of the district 
since 1839, became the first governor. 

The gold discoveries of 1851 brought boom condi- 
tions in the economy, and the population grew rapidly. 
The 1851 population of 23,000 trebled in three years. By 
1861, the population had reached 140,000, and Mel- 
bourne became Australia’s largest city. 

Manufacturing, encouraged by tariffs and the grow- 
ing local market, offset the decline in mining that oc- 
curred in the 1860's. Melbourne's growth continued. A 
number of public buildings were constructed, and new 
suburbs were developed. Railway building extended 
wheat farming across the Wimmera, and port facilities 
were developed to handle increasing exports of wool 
and grain. Melbourne had become the commercial and 
financial capital of Australia. 

In the 1880s, the continuing suburban growth trig- 
gered a land boom, and, by 1891, the population had 
reached 490,000. Then the boom collapsed. Investors 
and speculators lost heavily. Recovery was slow. 

In 1901, Melbourne became the capital of the newly 
formed Commonwealth of Australia. New federal estab- 
lishments did much to reinvigorate the economy. But, 
by 1906, Sydney had overtaken Melbourne in popula- 
tion. 

Postwar growth was checked by the transfer of the 
federal parliament to Canberra in 1927 and the subse- 
quent transfer of government departments, and by the 
worldwide trade depression of the 1930s, During World 
War II (1939-1945), the demand for supplies and equip- 
ment for the Pacific campaigns and the drastic curtail- 
ment of imports stimulated an unprecedented industrial 
development. The population of Melbourne had 

reached 1,226,000 by 1947, when the flood of postwar 
immigration began. By the 1980s, the population of the 
city had more than doubled. 


Related articles in World Book include: 
Australian architecture Melbourne Cup 
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Questions 
From which river does Melbourne get most of its water? 
Name the three universities in Melbourne. 
Who named the city Melbourne? 
Of which Australian state is Melbourne the capital? 
What are the main industries in Melbourne? 
Where do most of the immigrants in Melbourne come from? 
When was Melbourne the capital city of Australia? 
Why did people flock to Melbourne in the mid-1800s? 
Where is Melbourne's international airport situated? 
What is the city's motto? 


Melbourne, a 20,000-metric ton aircraft carrier, be- 
came the flagship of the Royal Australian Navy after its 
arrival in Australia in 1956. Originally laid down in 1943 
for the Royal Navy in the United Kingdom, the ship was 
to be called HMS Majestic. It was still under construc- 
tion when World War II ended in 1945. When work re- 
sumed in 1949, the ship was modified to meet the speci- 
fications of the Royal Australian Navy. P 
The Melbourne was involved in two major sea disas- 
ters during the 1960's, The ship's bow was damaged 
each time. In both incidents, the Me/bourne was cleared 
of all blame. The Australian HMAS Voyager collided 
with the Me/bourne on Feb. 10, 1964, off Jervis Bay in 
New South Wales, Australia. The Voyager was cut in two 
and sank, with the loss of 82 lives. Nobody on board the 
Melbourne was injured. The American destroyer Frank 
E Evans collided with the Melbourne on June 3, 1969, in 
the South China Sea, and 74 American sailors died. 
Melbourne, Viscount (1779-1848), William Lamb, 
was prime minister of the United Kingdom (UK) when 
Queen Victoria came to the throne in 1837. He became 
the young queen’s confidential adviser and taught her 
about British politics and the constitution. His training 
did much to shape her character as queen. 
Melbourne was born in London on March 15, 1779. 
He was educated at Eton College and Cambridge Uni- 
versity. He qualified as a barrister in 1804 and entere 
Parliament as member for Leominster in 1806. Mel- 
bourne was a member of the Whig Party, but, in 1827, 
he became secretary for Ireland in a cabinet largely ; 
composed of Tories (see Whig Party). Three years later, 
Melbourne became home secretary in a Whig gover" 
ment. In 1834, he became prime minister but was dis- 
missed a few months later by King William IV. The kirg 
was angry at the government's plans to reform the An 
glican Church. : 
Melbourne's successor, Sir Robert Peel, held office 
for only two months, and Melbourne again became | 
prime minister in 1835. He resigned in 1839. Peel ee 
then invited to form a government but failed in his al 
tempt to do so. On Victoria's insistence, Melbourne 
formed another government. He finally retired in 18 


and suffered a stroke the following year. His wife, Lady 
Caroline Lamb, became famous as a novelist and a mis- 
tress of the poet Lord Byron. 
Melbourne Cup is the most famous horse race in the 
Australian or New Zealand racing calendar. It is a handi- 
cap event run over 3.2 kilometres at Flemington Race- 
course in Melbourne on the first Tuesday in November. 
The race is broadcast on radio and television. People in 
Melbourne have a public holiday for the race. 
i Hi race was first run in 1861. The stakes were 710 
la now worth about 1,800 Australian dol- 
aa ee horse Archer won the cup in 1861 and 
a eet $ outstanding winners were Carbine in 1890 
iane in 1930. Famous jockeys include Bobby 
pees arry White. Both rode four cup winners. 
ummings trained a record number of winning 


Jockeys n 
eys ridi 
tum to iding the first three horses in the Melbourne Cup re- 


n e encli 
Prize money, osure for the presentation of the trophy and 
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Viscount Melbourne was 
Queen Victoria's first prime 
minister and her guide and 
teacher in affairs of state. A 
strong friendship arose be- 
tween the queen and her 
prime minister. Melbourne 
sometimes accompanied her 
out riding. 


horses. These horses include Light Fingers (1965), Gali- 
lee (1966), Red Handed (1967), Think Big (1974 and 1975), 
Gold and Black (1977), Hyperno (1979), and Let's Elope 
(1991). 

Seven horses have won the Melbourne spring 
doubles—both the Melbourne Cup and the Caulfield 
Cup races—in the same year. The last to do so was 
Gurners Lane in 1982. 

Freak bets, prophetic dreams, and upsets in form 
have all been connected with the Melbourne Cup. The 
race has continued through World War | (1914-1918), 
World War Il (1939-1945), and the depressions of the 
1890's and 1930s. It has survived gangsters who tried to 
shoot a favourite. In 1930, two men in a car fired two 
shots at Phar Lap, the horse that had been backed for a 
fortune in cup doubles. Both shots missed the horse. 


E 


Spectators enjoy a champagne lunch in the race course car 


park. Such events are a traditional part of the Melbourne Cup. 


The race attracts huge crowds. 
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Three Melbourne Cup winners, The Pearl (1871), Wotan 
(1936), and Old Rowley (1940), have started at odds of 
100 to 1. Horses with even higher odds have gained sec- 
ond or third place. 

See also Caulfield Cup; Horse racing; Phar Lap. 
Meldrum, Max (1875-1955), was one of the dominant 
painters in Australia in the 1920's. He believed that pic- 
tures painted in accurate tones dispensed with the need 
for imagination. In spite of his theory, his own work has 
a heavy, moody poetry. But his followers were extremely 
conservative. 

Duncan Max Meldrum was born in Edinburgh, Scot- 
land, and went to Melbourne in 1889. After studying at 
the Melbourne National Gallery School, Meldrum lived 
in Paris for 13 years. He returned to Australia in 1913. He 
was president of the Victorian Artists’ Society in 1916 
and 1917 and was an original member of the Australian 
Art Association. 

See also Australian art. 

Mellon, Andrew William (1855-1937), was an Ameri- 
can financier, U.S. President Warren G. Harding ap- 
pointed him secretary of the treasury in 1921. He served 
until 1932 under presidents Harding, Calvin Coolidge, 
and Herbert Hoover. Mellon was often called the great- 
est secretary of the treasury after Alexander Hamilton. 
While he was in office, the government reduced its 
World War I debt by 9 billion U.S. dollars, and Congress 
cut income tax rates substantially, 

Mellon was born in Pittsburgh of wealthy parents. In 
1886, he joined his father’s bank, Thomas Mellon and 
Sons, and became a shrewd judge of which new busi- 
nesses and young business people deserved loans. Mel- 
lon served as an officer or director of many financial and 
industrial corporations. He became especially active in 
the development of the coal, coke, oil, and aluminium 
industries. By 1921, he had become one of the wealthi- 
est people in America. Mellon served as ambassador to 
the United Kingdom in 1932 and 1933. In 1937, he gave 
his 25-million-dollar art collection to the U.S. govern- 
ment. He also donated 15 million dollars for a museum 
to house it. This museum, the National Gallery of Art in 
Washington, D.C., opened in 1941, 

Mellophone is a curved brass instrument that resem- 
bles a French horn. The player produces notes by blow- 
ing into a cup-shaped mouthpiece and vibrating the lips. 
The player changes notes by changing lip tension and 
fingering the instrument's three valves. 

The mellophone was first manufactured in 1860 and 
was a popular instrument in concert bands from about 
1890 to 1930. Today, it is primarily used in marching 
bands to provide a powerful melodic or harmonic voice 
in a range between the trumpets and the trombones, 

See also French horn. 

Melodrama. See Drama (Forms; Romanticism). 
Melody. See Music (Melody), 

Melon is the name of the fruit of several plants that be- 
long to the gourd family. Melon plants live for only one 
season. They have hairy leaves and stems. The trailing or 
climbing stems fasten themselves with tendrils to the 
objects they climb over. Tendrils are modified leaves 
that look like small coils of wire. The actual melons are 
round or somewhat egg-shaped. They vary greatly in 
size and texture. They may measure 30 centimetres or 
more across and weigh from 1 to 4 kilograms. The fruit 


Melons, like cucumbers, are gourds, The round or oval fruit 
hang from trailing, hairy-leaved plants. 


vary from salmon-pink and yellow to light or dark green. 
The flesh is juicy and may be green, white, yellow, or- 
ange, pink, or red. 

Plant experts believe that the melon came originally 
from central Asia, but no one has ever found the melon 
growing wild. Some varieties were grown by the an- 
cient Egyptians and the ancient Greeks. Today, melons 
are grown in warm, dry countries throughout the world. 

Types of melon. Growers cultivate any of several dif- 
ferent types of melon. Three types—the mango melon, 
the oriental pickling melon, and the snake melon—are 


Leading cantaloupe- and other melon-producing 
coul es 


Amount of melons produced in a year 
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1,150,000 metric tons 
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Romania 
Egypt 
Japan 


Italy 
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Source: Agrostat Database, United Nations FAO estimates, 1993. 


reserves and pickles. They are not 
A fourth type, sometimes called the stink- 
grant ornamental variety. Its orange- 
fruit are not edible. 
cially important types of melon are all va- 
skmelon. They include the muskmelon 
taloupe, and the honeydew melon. The 
known as the netted melon, is widely 
in North America. It has a soft, pale- 
h a netlike pattern. The flesh of the musk- 
r salmon-pink. It has a sweet flavour 
I. The cantaloupe, grown in many parts 
arough, warty skin that is greenish in 
orange flesh is sweet-tasting. The 
lon is a type of muskmelon with a smooth, 
skin and sweet greenish flesh. 
eral other types of melon. For example, 
e of muskmelon with a wrinkled, 
is also called the winter melon (see Ca- 
en melon, grown in Israel, is a type of can- 
‘Charentais melon is a type of muskmelon. 
n is a larger relative of the melon. It 
the gourd family, and its fruit grows on 
itermelon). 
Muskmelon (picture: The canteloupel. 
Melons belong to the gourd fam- 


Muskmelons, cantaloupes, and honeydew 
ss of Cucumis melo. The watermelon is Citrul- 


See Muses. 
e See Nuclear energy (Hazards and safe- 


is the temperature at which a sub- 

s from a solid to a liquid. The melting 

ent substances vary considerably. For ex- 
en has an extremely high melting point, 
w hydrogen melts at the low tempera- 


g point of a material depends partly on 
material is a pure substance or a mixture. A 
ice is either a pure element, such as iron, or 
pound, such as water. A mixture consists 
ore substances that are not chemically com- 
substance melts at a definite temperature 
Extremely narrow temperature range. For 
en iron is heated, its temperature increases 

Teaches its melting point of 1535° C. The 
is at that temperature until all of the metal 


ido Not melt at a specific temperature. Sim- 
S, such as brass and steel, melt over a range 
es. For example, steel, which is a mixture 
other elements, has a melting point of 1400° 
Mus, the temperature of steel rises 100° dur- 
ting Process instead of remaining constant. 
ex mixtures as glass, tar, and wax do not 
cific temperature range. Instead, these 
adually become softer and more fluid as 
ture increases. 
Ha mixtures have a different melting point 
© pure substances that they contain. For 
S, which is an alloy of copper and zinc, 


Melville, Herman 339 


melts over a range of 900° to 1000° C. However, the melt- 
ing point of copper is 1083.4° C, and that of zinc is 
419.58° C. 

Chemists can determine the purity of a particular sub- 
stance by finding its melting point. In most cases, a solid 
is a pure substance if it melts at a specific temperature 
or over a narrow temperature range. The solid is a mix- 
ture if it melts over a much broader temperature range. 

The melting point of a substance is affected to some 
extent by atmospheric pressure. An increase in this 
pressure raises the melting point of most substances. 
But an increase in atmospheric pressure lowers the 
melting point of water and of the few other substances 
that expand when they freeze. 

The liquid form of a pure substance freezes at the 
same temperature at which its solid form melts. Thus, 
the solid and liquid forms can exist together at the melt- 
ing point without any temperature change in either. For 
example, if any proportions of ice and water are stirred 
together, the temperature of the substance will be 0° C. 
This temperature is the point at which ice melts and 
water freezes. If no heat is added or removed, the ice 
will melt at the same rate as the water freezes. Thus, the 
amounts of ice and water remain the same. However, if 
the ice water is heated, the ice will melt. If heat is re- 
moved, the water will freeze. 

The solid and liquid forms of a mixture can exist to- 
gether over a range of temperatures. This range is de- 
termined by the type and amount of each of the pure 
substances in the mixture. 

Some pure solids do not melt when heated. Instead, 
they change directly from a solid to a gas. Such sub- 
stances as arsenic, dry ice, and iodine go through this 
process, which is called sublimation. They can be 
changed into liquid form only if kept under pressure in 
a closed container. 

See also Freezing point. 

Melting pot. See United States (Ancestry). 

Melton (pop. 44,500) a local government district in 
Leicestershire, England, includes the ancient market 
town of Melton Mowbray, the Vale of Belvoir, and part 
of the North Leicestershire Wolds. The area is famous 
for pork pies and Stilton cheese. Industrial products of 
the area include hosiery and underwear, knitwear, 
woodwork, footwear, and saddlery. Belvoir Castle is the 
home of the dukes of Rutland. The Vale of Belvoir lies 
over a coalfield. 

See also Leicestershire. 

Melville, Francis (1822-1857), was an Australian bush- 
ranger escaped convict living in the bush). He called 
himself Captain Melville. He was born in Scotland and 
became a thief when he was 12. While still a teenager, 
he was transported to Tasmania, where he was often in 
trouble with the law. 

Melville moved to Victoria in 1851 and became a 
bushranger. He posed as a gentleman and pretended to 
be a sort of Robin Hood. After a colourful career, he was 
finally captured. In August 1857, Melville was found 
strangled in his cell at Melbourne gaol. It is not known 
whether he committed suicide or was murdered. 
Melville, Herman (181 9-1891), ranks among Ameri- 
ca’s major authors. He wrote Moby-Dick, one of the 
great novels in literature, and his reputation rests largely 

on this book. But many of his other works are literary 


340 Melville, Herman 


creations of a high order— 
blending fact, fiction, ad- 
venture, and subtle sym- 
bolism. Melville's wealth of 
personal experience in far- 
away places was remark- 
able even in the footloose 
and exploring world of the 
1800s. Melville brought to 
his extraordinary adven- 
tures a vivid imagination 
and a philosophical scepti- 
cism, as well as a remark- 
able skill in handling 
American English. 

His early life. Melville was born in New York City. 
The family name was Melvill, and he added the “e” to the 
name. His father was a merchant from New England. His 
mother came from an old and socially prominent New 
York Dutch family. Melville lived in New York City until 
he was 11 years old. Following his father's death after 
suffering a financial and mental breakdown in 1831, the 
family moved to Albany, New York. 

Young, inexperienced, and now poor, Melville tried a 
variety of jobs between 1832 and 1841. He was a clerk in 
his brother's hat store in Albany, worked in his uncle's 
bank, taught in a school near Pittsfield, Massachusetts, 
and, in 1837, sailed to Liverpool, England, as a cabin boy 
on a merchant ship. He described this voyage in his 
novel Redburn, Melville returned to America and signed 
on as a seaman on the newly built whaling ship Acush- 
net for a trip in the Pacific Ocean. From this trip came 
the basic experiences recorded in several of his books, 
and above all, the whaling knowledge he later put into 
Moby-Dick. 

Melville sailed from New Bedford, Massachusetts, on 
Jan. 3, 1841. He stayed on the Acushnet for 18 months. 
After the ship put in at Nuka Hiva in the Marquesas Is- 
lands, he and a shipmate deserted. The two men headed 
inland until they accidentally came to the lovely valley of 
the Typees, a Polynesian tribe with a reputation as fierce 
cannibals. However, the natives turned out to be gentle 
and charming hosts. Melville described his experiences 
with these people in Typee. 

Melville lived in the valley for about a month. He then 
joined another whaling ship, but he soon deserted it 
with other sailors in a semimutiny at Tahiti, After a few 
days in a local jail, Melville and a new friend began 
roaming the beautiful and unspoiled islands of Tahiti 
and Moorea. Melville described his life during these 
wanderings in the novel Omoo. 

After short service on a third whaling ship, Melville 
landed at the Sandwich Islands (now Hawaii), where he 
lived by doing odd jobs. On Aug. 17, 1843, he enlisted as 
a seaman on the frigate United States, flagship of the 
Navy's Pacific Squadron. He recounted his long voyage 
around Cape Horn to the United States in the novel 
White-Jacket. 

Melville arrived in Boston Harbor in October 1844, He 
was released from the Navy and headed home to Al- 
bany, his imagination overflowing with his adventures. 

His literary career. Melville wrote about his experi- 
ences so attractively that he soon became one of the 
most popular writers of his time. The books that made 


Herman Melville by A.W. Twitchell. The Berk- 
shire Athenaeum, Massachusetts, USA. 
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his reputation as a writer were Typee (1846); Omoo 
(1847); Mardi (1849), a complex allegorical romance set 
in the South Seas; Redburn (1849); and White-/acket 
(1850). 

Melville then began Moby-Dick, another “whaling 
voyage,” as he called it, similar to his successful travel 
books. He had almost completed the book when he met 
Nathaniel Hawthorne. Hawthorne inspired him to radi- 
cally revise the whaling documentary into a novel of 
both universal significance and literary complexity. 

Moby-Dick, or The Whale (1851), on one level, is the 
story of the hunt for Moby Dick, a fierce white whale 
supposedly known to sailors of Melville's time. Captain 
Ahab is the captain of the whaling ship Pequod. He has 
lost a leg in an earlier battle with Moby Dick, and is de- 
termined to catch the whale. The novel brilliantly de- 
scribes the dangerous and often violent life on a whal- 
ing ship, and contains information on the whaling 
industry and a discussion of the nature of whales. On 
another level Moby-Dick is a deeply symbolic story. The 
whale symbolizes the mysterious and complex force of 
the universe, and Captain Ahab represents the heroic 
struggle against the limiting and crippling constrictions 
that confront an intelligent person. j 

Melville's popularity began to decline with the publi- 
cation of his masterpiece. The novel, either ignored or 
misunderstood by critics and readers, damaged Mel- 
ville’s reputation as a writer. When Melville followed 
Moby-Dick with the pessimistic and tragic novel Pierre 
(1853), his readers began to desert him, calling him ei- 
ther eccentric or mad. The public was ready to accept 
unusual and exciting adventures, but they did not want 
ironic, frightening exposures of the terrible double 
meanings in life. 

Melville turned to writing short stories. Two of them, 
“Benito Cereno” and “Bartleby the Scrivener,” rankas _ 
classics. Several of the stories were collected in The Pi- 
azza Tales (1856). But the haunting and disturbing ques- 
tion of the meaning of life that hovered over the stories 
also displeased the public. In 1855, Melville published 
Israel Potter, a novel set in the American Revolution. 
After The Confidence-Man (1856), a bitter satire on ht- 
manity, Melville gave up writing. 

His later life. To make a living, Melville worked as 
deputy inspector of customs in the Port of New York 
from 1866 to 1885. For private pleasure he wrote poety, 
which he published at his own and his uncle's expense. 
He toured the Holy Land in 1856 and 1857. The trip eg 
sulted in a narrative poem, Carel (1876). The poem pr 
ents a powerful picture of a man’s struggle to find his 
faith in a sceptical, materialistic world. fom 

Melville began writing prose again after his rete 
ment. On his death, he left the manuscript of Billy pa 
Sailor. This short novel, first published in 1924 and © a 
sidered Melville's finest book after Moby-Dick, is a eh 
bolic story about the clash between innocence and €Y! 
and between social forms and individual liberty. 

The 1920's marked the start of a Melville revival be 
among critics and readers. By the 1940's, Americans 
last recognized his genius. His reputation has since 
spread throughout the world. 

Melville Island lies off Australia’s Northern 
directly north of Darwin. It is separated from the 
land by Clarence and Dundas straits. For location, 


Territory 
main- 
see 


a Territory (map). It has an area of about 6,000 
lometres and is an Aboriginal reserve. 

land is one of a group of Canadian islands 
tic Ocean, north of Canada’s mainland. It lies 
ince Patrick and Bathurst islands, and is one 
Islands. For location, see Canada (terrain 
island covers about 42,000 square kilometres. 


uninhabited, except for visiting scientists 
ectors. 
; Sir William Parry, a British naval officer and 
became the first European to reach Melville Is- 
as searching for a northwest passage to Asia. 
is governed as part of the Northwest Territo- 
ada. 
rof Parliament. See Parliament. 
e is a term used to describe layers of bio- 
sue that cover surfaces and separate spaces in 
is. For example, ce// membranes provide the ex- 
ndary for cells and divide cells into functional 
ents. They serve as barriers to the passage of 
in and out of cells and between compart- 
Cell [Inside a living cell)). 
fm membrane is also used to describe thin 
tissues that cover surfaces or separate spaces 
There are three types of these membranes: 
(2) serous, and (3) mucous. There are consid- 
rences in thickness and in the types of cells 
ig them. 
is membranes are tough and add strength to 
they cover. They are made up entirely of fi- 
nective tissue (see Tissue [Animal tissues). 
jus membrane that lines the inside of the skull 
dura mater. The periosteum is a fibrous mem- 
covers the bones. The periosteum also serves 
chment for muscles, and contains the blood 
id nerves of the bones. 
is membranes line body cavities that do not 
the outside, such as the thorax and abdomen. 
over the outside of the digestive organs and 
Em. The serous membranes secrete a watery 
Is fluid keeps the membranes moist and pre- 
it sticking to each other or to the organs they 
Serous membrane lines the pericardium, the 
d the heart (see Heart [Its parts and develop- 
ther serous membranes include the pleura, 
es the lung cavities, and the peritoneum, which 
-RA of the abdomen (see Pleura). Inflamma- 
oo is known as peritonitis. A serous 
fej a ed the synovial membrane lines the cavi- 
ke It secretes a watery fluid that lubricates 
a helps them move easily and smoothly. The 
e synovial cavities is in the knee. 
Perembranes line organs and passages of 
Deis peen to the outside. A clear, sticky fluid 
a pe mucous membranes (see Mucus). 
Fenty = the membranes produce the mucus. 
ent, ‘anes form the lining of the mouth, 
eand B canal, reproductive system, nose, 
sta hao the inner surfaces of the eyelids, 
chian tube, which connects the inner ear 
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Memel. See Klaipéda. 

Memel River. See Neman River. 

Memling, Hans (1430?-1494), was a Flemish painter. 
His name is also spelled Memlinc. He is known for his 
religious paintings, especially of the Madonna and Child 
enthroned with angels, and for his portraits. 

Memling’s paintings are characterized by a feeling of 
sweetness and calm. They show religious stories in nar- 
rative detail but without startling dramatic action. Mem- 
ling combined these personal stylistic characteristics 
with aspects of earlier Northern European art. He was 
particularly influenced by Rogier van der Weyden, with 
whom he may have worked. Memling’s most famous 
paintings are small panels that decorate the Reliquary 
Shrine of St. Ursula in Bruges, Belgium. Memling was 
born in Seligenstadt, Germany, but spent most of his life 
in Bruges. 

See also Clothing (picture: The hennin). 

Memorial may take the form of a statue, monument, 
building, or park. For information on specific memori- 
als, see the following articles in World Book: 

Arc de Triomphe 

Christ of the Andes 

Monument 

Sarcophagus 

Statue of Liberty 

Unknown soldier 

Washington Monument 


Memory. See Computer (The main memory). 
Memory is the ability to remember something that has 
been learned or experienced. Memory is a vital part of 
the learning process. If you remembered nothing from 
the past, you would be unable to learn anything new. All 
your experiences would be lost as soon as they ended, 
and each new situation would be totally unfamiliar. 
Without memory, you would repeatedly have the same 
experiences for the “first time.” You would also lose the 
richness that memory gives to life—the pleasure of 
happy remembrances as well as the sorrow of unhappy 
ones. 

-Scientists know little about what happens in the brain 
when it stores memories. However, storing new memo- 
ries seems to involve both chemical changes in the 
nerve cells of the brain and changes in their physical 
structure. Research indicates that these chemical and 
physical changes occur in a tiny section of the brain 
called the hippocampus when a person stores new 
memories. The hippocampus is part of a larger structure 
called the cerebral cortex, which controls most higher 
brain functions. Such functions include problem solving 
and the use of language. Scientists have found that a 
memory is acquired by means of a series of consolidat- 
ing events in the brain. However, more research will be 
necessary to discover precisely how memories are con- 
solidated. 

The memory system 
Psychologists divide a person's memory system into 
three stages, each of which has a different time span. 
These stages are called sensory memory, short-term 
memory, and long-term memory. 
Sensory memory holds information for only an in- 

stant. Suppose you look at a picture of a mountain. Infor- 
mation about the mountain passes through your eyes to 
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your sensory memory, which briefly holds a nearly exact 
image of the picture. However, the image quickly fades, 
and it disappears in less than a second. For the informa- 
tion to last, you must transfer it rapidly to short-term 
memory. 

Short-term memory can hold a fact as long as you 
actively think about it. You use short-term memory when 
you look up a telephone number and repeat it to your- 
self until you dial it. Unless you continually repeat this 
information to yourself, it will fade after about 20 sec- 
onds. However, some information from short-term 
memory enters long-term memory, where it may last a 
long time. 

Long-term memory includes a huge amount of in- 
formation, some of which lasts a lifetime. Information 
enters long-term memory as a result of either of two fac- 
tors: (1) repetition or (2) intense emotion. A casual ac- 
quaintance, met briefly but on many occasions, will be 
remembered for a long time. The strong emotions of the 
first experience of falling in love or of the moments sur- 
rounding a car crash help place these events in long- 
term memory. 


Measuring memory 


There are three commonly used methods to measure 
how much a person remembers. These methods are (1) 
recall, (2) recognition, and (3) relearning. Suppose you 
give a party and someone asks you a few weeks later 
who was there. The simplest way to find out how much 
you remember is to list as many names as you can. This 
is the method of recall. 

In recognition, the person asking about your guests 
would give you a list of names. The list would include 
names of people who were at the party and of others 
who were not. You could then indicate which people 
were there. Most people can recognize more facts than 
they can recall. As a result, most students perform better 
on multiple-choice tests than on essay tests. 

In relearning, you would memorize the guest list after 
apparently forgetting it. Most people relearn informa- 
tion faster than they learned it the first time. Scientists 
regard the difference in the time required for the origi- 
nal learning and for the relearning as evidence of how 
much was remembered. A 


Why people forget 


In general, people forget more and more as time 
passes. An hour after a party ends, you probably could 
remember most of the people who were there. Two 
days later, you might recall only a few of the guests. A 
month later, you probably would remember even fewer. 
Scientists have devoted much study to why the passage 
of time makes people unable to remember things they 
once knew. The chief explanations for forgetting include 
interference, retrieval failure, motivated forgetting, and 
constructive processes. 

Interference occurs when the remembering of cer- 
tain learned material blocks the memory of other 
learned material. If a friend moves, you may have diffi- 
culty recalling his or her new telephone number. The 
person's old number may keep coming to mind and in- 
terfering with your remembering the new one. But after 
you have thoroughly learned the new number, you may 
not even be able to recall the old one. 


The above example illustrates two types of interfer- 
ence. Previously learned information may hamper a per- 
son's ability to remember new material. This hampering 
process is called proactive interference or proactive in- 
hibition. Likewise, the learning of new facts may inter- 
fere with the memory of something previously learned, 
Such interference is known as retroactive interference 
or retroactive inhibition. 

Retrieval failure is the inability to recall information 
that has been stored in the memory. You probably have 
had the experience of being unable to think of a name 
or some other piece of information that was on the tip 
of your tongue. Later, the information came to you natu- 
rally and effortlessly. Such temporary loss of memory, 
which occurs frequently, is called retrieval failure. Sci- 
entists compare it to trying to find a misplaced object in 
a cluttered room. The information is not gone, but nei- 
ther can it be recalled immediately. 

Motivated forgetting is a loss of memory caused by 
conscious or unconscious desires. Scientists believe we 
forget many things because we want to do so. Moti- 
vated forgetting is related to a psychological process 
called repression. Repression involves forcing unpleas- 
ant feelings or painful experiences from the conscious 
mind into the unconscious. For example, people who 
like to gamble tend to remember most of the times they 
won—and forget those when they lost. x, 

Constructive processes involve the unconscious In 
vention of false memories. When you try to remember 
an event that happened months or years ago, you may 
recall only a few facts. Using those facts, you fill in the 
gaps with details that seem to make sense but may be 
untrue, The process of constructing probable happen 
ings to tell a complete story is called refabrication or 
confabulation. Refabricated memories seem real and arè 
almost impossible to distinguish from memories of 
events that actually occurred. 


Improving memory 


Memory experts believe that people can, with prac- 
tice, increase their ability to remember. One of the most 
important means of improving memory is the use of 
mental aids called mnemonic devices. A number of 
other techniques can be used to help people improve 
their memory. 

Mnemonic devices are memory aids that include s 
rhymes, clues, mental pictures, and other methods. om 
of the simplest ways is to put the information into 2 
thyme. Many people remember the number of days in 
each month by using a verse that begins, “Thirty days 
hath September...” o 

Another method provides clues by means of an ea 
nym, a word formed from the first letters or syllabi 
other words. A mental picture can be provided pyi 4 
key-word method, which is particularly useful in learn 
ing foreign words. 

Mental pictures can also be used to remember 
names. When you meet a person for the first time, to 
out a physical feature of the individual and relate it el 
his or her name. For example, suppose you meet aN 
tall man named Mr. Shackley. You could imagine Ue 
bumping his head on the roof of a shack. In the ue 
this image will help you remember his name when y 
see or think of him. 


pick 


Touse mnemonic devices, you must first learn them 
-and often invent them. After mastering a mnemonic 
device, however, you can use it at any time you wish. 

Other ways to improve memory. A good way to 
ensure remembering a piece of information is to study it 
long after you think you know it perfectly. This process 
iscalled overlearning. The more thoroughly you learn 
something, the more lasting the memory will be. 

Another memory aid involves making the surround- 
ings in which you remember material similar to those in 
which you learned the material. For this reason, soccer 
coaches require players to practise under conditions 
similar to those of an actual game. Students often find it 
helpful to study in the room where they will be tested. 

Still another method centres on organization. Try to 
organize information by creating a link between some- 
thing you want to remember and something you already 
{now, Suppose, for instance, that you want to fix in your 
mind the date when penicillin first came into use (1941): 
itmay help to think of it becoming available in the sec- 
ond year of World War II (1939-1945). 


Uncommon memory conditions 


Unusually good memory. We sometimes hear of 
someone who has a “photographic memory,” which sup- 
posedly works like a camera taking a picture. A person 
With such a memory would be able to take a quick men- 
lilpicture of a textbook page or a scene. Later, the per- 
= could describe the page or scene perfectly by caus- 
ig the image to reappear in his or her mind. 

No one actually has a photographic memory. How- 
e some people have a similar ability called eidetic 

ae An eidetic image is a picture that remains in a 
i ae mind for a few seconds after a scene has disap- 
a an who have eidetic imagery can look at a 
ead and then give a thorough description of 
tc St on a mental image. But the image fades 
Oi Ua he be inaccurate. Eidetic imagery is rare. 
Esto per cent of all children have this ability, and 
e them lose it as they grow up. 
EA result from disease, physical injury, or 
Mss at ock. Many cases of amnesia, even severe 
isorher aye and the amnesic person regains 
Tay forget mle A person who suffers a brain injury 
inability oe that occurred just before the injury. 
grade TTN remember past events is called retro- 
nemo ia The more severe the injury, the greater 
night aaa a Boxers who receive a blow to the head 
ers major b ew seconds of their lives. Someone who 
Moths or ae damage in a car accident might lose 
People also hen years of memories. Some brain-injured 
fes diffe i anterograde amnesia. This condition 
Henry ig Sa emembering events that occur after 
è produca apea Both these types of amnesia also 
See also Alzhei y emotional shock. 
thinking ae eimer’ s disease; Amnesia; Brain (In 
pes): membering); Learning; Learning disabil- 
; Senility, 
nding E inst capital of ancient Egypt. Ac- 
Pt founded th / Menes, who was the first king of 
100 Ea, he city and made it his capital around 
: ito. During R is stood near the site of present-day 
Uilt yramids ve Old Kingdom (2686-2181 B.C), kings 
at Giza and Saqqarah near Memphis. The 
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city was Egypt's capital until the end of the Old King- 
dom, and was an important religious and political cen- 
tre until about 330 B.C. Nothing remains of the ancient 
city itself. However, cemeteries and the pyramids at Giza 
and Saqqarah stand as lasting reminders of the city’s 
past glory. 

See also Egypt, Ancient (map; History). 

Memphis (pop. 610,337; met. area pop. 981,747) is the 
largest city in Tennessee, U.S.A. It lies on a bluff on the 
east bank of the Mississippi River in the southwest cor- 
ner of the state. Memphis serves as the commercial and 
industrial centre of western Tennessee and parts of 
neighbouring states. 

Cotton and river trade accounted for much of the 
city’s early growth. By 1900, Memphis was the world’s 
largest market for cotton and hardwood timber. The city 
is still a leader in these activities. But industrial expan- 
sion since the end of World War II in 1945 has made 
Memphis a large urban centre. The city also has be- 
come a centre of higher education, medical care, motel 
development, and recorded music. 

The city covers 730 square kilometres and is the seat 
of Shelby County. The Mississippi River flows to the 
west of Memphis, and the Tennessee-Mississippi state 
line forms the southern boundary of the city. At the 
south edge of central Memphis is Beale Street, where 
composer W. C. Handy worked as a musician. Handy 
made the street famous in one of his best-known songs 
“Beale Street Blues.” 

Since the late 1970's, Memphis business and political 
leaders have directed a huge central redevelopment 
programme. 

Graceland, the estate of the famous rock singer Elvis 
Presley, lies in southern Memphis. Presley died in 1977 
and was buried on the estate. Each year, large numbers 
of people visit the estate. 

The people. Blacks comprise about half of the city's 
population. Other groups, in order of size, include those 
of English, Irish, German, and Italian descent. 

Poverty in the black community is a major problem in 
Memphis. Large numbers of blacks live in crowded, 
run-down dwellings in areas close to the central district. 
Many of the blacks in Memphis have little education 
and few work skills. 

Like many other cities, Memphis has had racial prob- 
lems. In 1968, the civil rights leader Martin Luther King, 
Jr, was assassinated in Memphis by James Earl Ray, a 
native of Illinois and an escaped convict. King had gone 
to Memphis to support a strike by city sanitation work- 
ers, most of whom were blacks. His death strained race 
relations in the city, but black and white leaders gradu- 
ally eased the tension. After King's death, the city made 
efforts to improve living conditions in the black commu- 
nity. 
“the economy. The Port of Memphis is one of the 
busiest inland ports on the Mississippi River, handling 
more than 12 million metric tons of freight yearly. The 
port ships goods to all parts of the world. The chief 
manufacturing industries, in order of size, make chemi- 
cals, food and food products, paper and related prod- 
ucts, electrical equipment, nonelectrical machinery, and 
timber and wood products. Memphis is a major centre 
for the manufacture of hardwood flooring. 

Service industries play an important role in the city's 
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economy. Holiday Inns, Inc., the world's largest motel 
chain, has its headquarters in Memphis. The city is a 
wholesale marketing centre and a major trading market 
for hardwood timber and cotton. Each year, members of 
the Memphis Cotton Exchange buy and sell about a 
third of the cotton traded in the United States. Memphis 
also has an important music recording industry. 

See also Tennessee. 

Menagerie. See Zoo (History). 

Menai Strait is a narrow strait between the island of 
Anglesey in the Irish Sea and the mainland of Gwynedd, 
North Wales (see Gwynedd). The strait is about 25 kilo- 
metres long, stretching from Beaumaris in the northeast 
to Abermenai Point in the southwest. It varies in width 
from about 5 kilometres to as little as 180 metres. Ban- 
gor is the largest town on the strait. Nearby is the well- 
known Menai Strait suspension bridge built by Thomas 
Telford. 

Menander (342?-291? B.C) was a Greek playwright 
who wrote more than 100 comedies. We know his work 
only through fragments of his plays, adaptations of his 
plots by the Roman dramatists Plautus and Terence, and 
one whole play, Dyscolos (The Grouch). This play, which 
was first performed in 316 B.C, was not rediscovered 
until 1959, 

Menander was born and lived in Athens. His come- 
dies dramatize humorous situations, especially love af- 
fairs in middle-class society. The plays resemble many 
modern comedies that deal with problems of home life. 
Menander is noted for his plot construction, character- 
ization, clear style, and sympathetic view of humanity. 

His plays offer gentle lessons about human relation- 
ships, but he intended them primarily to entertain audi- 
ences. 

Mencius (390?-305? B.C) was a major Chinese philoso- 
pher. He was one of the most influential figures in the 
development of the Chinese philosophy called Confu- 
cianism. Mencius is best known for his belief that 
human nature is good. He also believed that the people 
of a nation were justified in deposing or even killing a 
bad ruler. Mencius defined a bad ruler as one who ig- 
nored the people's welfare and governed them un- 
kindly. Many of Mencius‘ ideas appear in the Mengzi 
also spelled Meng-tzu), a book that is probably a collec- 
tion of his teachings. 

Mencius was born in the state of Zou, in what is now 
Shantung Province. His real name was Meng Ke. The 
name Mencius is the Latin form of Mengzi, a title that 
means Master Meng. Scholars know nothing about 
Mencius early life except for information in some unre- 
liable legends. Mencius served as political adviser to a 
number of Chinese rulers but he later became tired of 
eas He returned to Zou, where he spent the rest of 

is life. 

See also Confucianism (Early Confucianism). 
Mencken, H. L. (1880-1956), was an American critic, 
editor, and journalist. He is best known for his attacks 
on American taste and culture and for his study of the 
American language. In witty and often savage language, 
Mencken criticized what he considered the shallowness 
and conceit of the American middle class. He also aided 
and called attention to new writers. These included 
petit Anderson, Theodore Dreiser, and Eugene 
ONeill. 


Mencken's The Ameri- 
can Language (1919) made 
a significant contribution 
to the study of language. In 
this work, which was re- 
vised and supplemented 
several times, Mencken ex- 
amined the development 
of the English language in 
America. He praised the 
acceptance of new words 
and forms of expression as 
a reflection of the Ameri- 
can style of life. 

Henry Louis Mencken 
was born in Baltimore, Maryland. He began his literary 
career in 1899 as a reporter for the Baltimore Morning 
Herald. From 1906 to 1941, he worked chiefly as a re- 
porter, editor, and columnist for the Baltimore Sun. 

In 1908, Mencken became drama critic of the maga- 
zine Smart Set. He and George Jean Nathan served as 
coeditors from 1914 to 1923. In 1924, he and Nathan 
founded The American Mercury, a magazine of humour 
and comments about American customs and politics. 
Both publications featured works by new writers and 
much of Mencken's criticism. 

Mencken's criticism and essays were collected in the 
six-volume Prejudices, published from 1919 to 1927. His 
other works include The Philosophy of Friedrich Nie- 
tzsche (1908) and a three-volume autobiography—Happy 
Days, 1880-1892 (1940); Newspaper Days, 1899-1906 
(1941); and Heathen Days, 1890-1936 (1943). Parts of his 
diary were published in 1990. r 
Mendel, Gregor Johann (1822-1884), an Austrian 
botanist and monk, formulated the basic laws of hered- 
ity. His experiments with the breeding of garden pea 
plants led to the development of the science called ge 
netics. t 

His life. Mendel was born in Heinzendorf, Austria 
(now Hynčice, near Krnov, in what is now the Czech Re- 
public). His parents were poor peasants. Mendel was an 
excellent student, and he decided to become a teacher. 
Many teachers at that time were priests. Therefore, in i 
1843, at the age of 21, Mendel entered the monastery 0 
St. Thomas in Brünn, Austria (now Brno, the Czech Re- 
public). He became a priest in 1847. Ja 

The monastery was a scientific as well as a religious 
centre, and Mendel was exposed to many scholars 
there. In 1851, the monastery sent him to study science 
and mathematics at the 
University of Vienna. He re- 
turned to the monastery in 
1853 and taught biology 
and physics at a local high 
school for the next 14 
years. Mendel's fame came 
from his research in the 
monastery garden. 

In 1868, Mendel was 
elected abbot of the mon- 
astery. From then on, his 
administrative responsibili- 
ties limited his opportuni- 
ties for research. 


H. L. Mencken 


Gregor Mendel 


His work. In his experiments, Mendel studied the in- 
heritance of seven pairs of traits in garden pea plants 
ndin their seeds. These pairs included (1) rounded or 
winkled seeds and (2) tall or short plants. 

Mendel bred and crossbred thousands of plants and 
observed the characteristics of each successive genera- 
{on Like all organisms that reproduce sexually, pea 
plants produce their offspring through the union of spe- 
talsex cells called gametes. In pea plants, a male gam- 
ete, or sperm cell, combines with a female gamete, or 
egg cell, to form a seed. 

Mendel concluded that plant traits are handed down 
through hereditary elements in the gametes. These ele- 
ments are now called genes. He reasoned that each 
pint receives a pair of genes for each trait, one gene 
fom each of its parents. Based on his experiments, he 
concluded that if a plant inherits two different genes for 
atait, one gene will be dominant and the other will be 
recessive. The trait of the dominant gene will appear in 
theplant. For example, the gene for round seeds is 
dominant, and the gene for wrinkled seeds is recessive. 
Aplant that inherits both genes will have round seeds. 

Mendel also concluded that the pairs of genes segre- 
gate separate) in a random fashion when a plant's gam- 
ties are formed. Thus, a parent plant hands down only 
megene of each pair to its offspring. In addition, Men- 
telbelieved that a plant inherits each of its traits inde- 
pendently of other traits. These two conclusions are 
en as Mendel's Law of Segregation and his Law of 
y pendent Assortment. Since Mendel's time, scien- 
ee discovered some exceptions to his conclu- 
ions, but his theories in general have been proved. 
mendes results were published in 1866 but went un- 

sa until scientists found the report in 1900. 
on (History); Heredity (Mendel's ex- 
Sead Dmitri Ivanovich (1834-1907), was a 

abasic mist who developed a form of the periodic 
roperties be in chemistry. His law states that the 
ms when ie race elements recur in regular pat- 
et atomic we el nil are arranged according to 
lof the ane it. Mendeleev s work, together with 

periodie a chemist Julius Lothar Meyer, led to 
nents e, a systematic arrangement of the ele- 


denen Element, Chemical (Periodic table of the 


In 1869, 
tela proposed his arrangement of the 


ito peat increasing atomic weight and ac- 
hiting catty in properties. Mendeleev table 
lè perio ie for unknown elements. Later, using 
Unknown Rite he predicted the properties of three 
te discove fa His predictions were confirmed by 
ae y etween 1875 and 1886 of three elements 

Phenomen operties, Mendeleev also discovered the 
Which a gas 4 Of critical temperature, the temperature at 
MS bom in Toh spout may be liquefied by pressure. He 
Mendel evu bolsk, Russia. 
Ment Its Rhine is an artificially created radioactive ele- 
S10. Men mical symbol is Md, and its atomic number 
ible isotg aha has 13 known isotopes. Its most 

58 days (lke as a mass number of 258 and a half-life 
heaviest Radioactivity (Half-life). Mendelevium's 
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Mendelevium was discovered in 1955 by a team of 
American chemists consisting of Glenn T. Seaborg, Al- 
bert Ghiorso, Bernard G. Harvey, Gregory R. Choppin, 
and Stanley G. Thompson. They named the element in 
honour of the famous Russian chemist Dmitri Mende- 
leev. Mendelevium was first produced by bombarding 
einsteinium—element number 99—with helium ions. It 
has not been isolated in weighable amounts. 

See also Element, Chemical; Seaborg, Glenn T.; 
Transuranium element. 

Mendel's laws. See Heredity (Mendel's experiments); 
Mendel, Gregor J. 

Mendelsohn, Eric (1887-1953), was a German archi- 
tect noted for his bold geometric style. Mendelsohn at- 
tempted to create a new and expressive industrial and 
commercial architecture. His best-known structure was 
the Einstein Tower (1924), a laboratory and observatory 
in Potsdam, Germany. The building featured sweeping 
curves typical of Mendelsohn’'s work. 

Eric (also spelled Erich) Mendelsohn was born in Al- 
lenstein, East Prussia (now Olsztyn, Poland). He studied 
architecture in Munich, Germany. His most important 
German buildings included the Steinberg, Hermann & 
Co. hat factory (1923) in Luckenwalde and the Schocken 
department stores in Stuttgart (1927) and Chemnitz (Karl- 
Marx-Stadt) (1928). 

In 1933, Mendelsohn emigrated to England, where he 
worked with architect Serge Chermayeff. Their best- 
known collaboration was the De La Warr Pavilion (1935) 
in Bexhill. Mendelsohn also practised in Palestine (now 
Israel) in the late 1930's, designing hospitals in Haifa and 
Jerusalem. Mendelsohn settled in the United States in 
1941. His major U.S. projects included the Maimonides 
Health Centre (1950) in San Francisco and synagogues 


Mendelsohn’s Einstein Tower in Potsdam, Germany, was his 


first major work. He designed the laboratory and observatory to 
symbolize the scientific investigation of the universe. 
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for several Midwestern cities, including Cleveland, 
Ohio, and St. Louis, Missouri. 

Mendelssohn, Felix (1809-1847), was a German com- 
poser, pianist, and conductor. He made his first public 
appearance as a pianist when he was 9. He wrote his 
first music at 10, and by the time he was a teenager he 
was a respected composer. He was probably the most 
famous composer of his time. 

One of Mendelssohn's most significant achievements 
was his role in reviving interest in the music of Johann 
Sebastian Bach. In 1829, Mendelssohn organized and 
conducted a performance of Bach's “Passion According 
to St. Matthew.” It was the first performance of that work 
since Bach's death, and it greatly contributed to re- 
newed interest in Bach. 

Perhaps more than any other conductor, Mendels- 
sohn contributed to shaping audiences‘ taste for music. 
He had excellent musical taste and demanded excel- 
lence in performance. He deserves much of the credit 
for increasing the performances of works by Beethoven 
and Mozart. Mendelssohn also was the first conductor 
to organize concerts aimed at presenting composers 
representing particular periods in music history. 

His life. Mendelssohn was born in Hamburg on Feb. 
3, 1809. His full name was Jakob Ludwig Felix Mendels- 
sohn-Bartholdy. He was the son of a wealthy banker and 
grandson of the German-Jewish philosopher Moses 
Mendelssohn. In 1812, the Mendelssohn family moved 
to Berlin. There, Felix received private music lessons 
from the best teachers available, including Carl Zelter. 
Zelter was so impressed with his young pupil that he 
took Mendelssohn, then only 11 years old, to visit the fa- 
mous German poet Goethe. The young Mendelssohn 
and the 72-year-old writer became close friends. 

During Mendelssohn's teenage years, his home be- 
came the gathering place for the most respected intel- 
lectuals in Berlin. His family made an orchestra available 
so that Mendelssohn could try out the compositions 
flowing from his pen. At the age of 17, he wrote an or- 
chestral overture, A Midsummer Night's Dream (1826), 
based on William Shakespeare's play. Its lively and bril- 
liant orchestration and catchy melodies established him 
as a leading composer. Another 17 years passed before 
he wrote the incidental music, including the familiar 
"Wedding March,’ for the same play. But the two works 
are so similar in style that they sound as if they had been 
composed at the same time. 

In 1829, Mendelssohn made the first of 10 trips to 
Britain. There he achieved immediate fame as a com- 
poser, soloist, and conduc- 
tor. Even today, Mendels- 
sohn’s works are admired 
and performed more in 
Britain than in any other 
country. In England, he 
wrote perhaps his greatest 
work, the oratorio Elijah, 
first performed in Birming- 
ham in 1846. Scotland in- 

spired his third symphony, 

the Scotch (1842), and his 
famous overture The Heb- 
rides (1830-1832), also 
known as Fingal's Cave. 


Portrait by Wilhelm Von Schadow. 
Dr. Felix Wach, Dresden, Germany 
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In 1835, Mendelssohn became conductor of the or- 
chestra of the Gewandhaus (Cloth Hall) in Leipzig, Ger- 
many. In 1843, he founded a conservatory (school) of 
music in Leipzig, where he taught composition. 

During the 1830's and 1840's, Mendelssohn becamea 
friend of such composers as Frédéric Chopin, Franz 
Liszt, and Robert Schumann. During this period, Men- 
delssohn thrived on his heavy workload. But the death 
of his sister Fanny in 1847 brought on a sudden illness 
he was too weak to resist. Mendelssohn died on Nov. 4, 
1847. 

His music has the basic elements of the "classical" pe- 
riod. His works contain smooth progressions (changes) 
in the harmony accompanying melodies that are easy to 
sing. Several of his works also show his skill in using 
counterpoint (the combination of several melodies at 
the same time). Mendelssohn was gifted in creating mel- 
ody and in organizing the forms of his compositions so 
they would be clear and easily understood. This clarity 
can be found particularly in Songs Without Words, an 
eight-book collection of piano pieces. 

Mendelssohn's compositions tend to be “classical in 
form, but they are also filled with the emotion typical ol 
the romantic spirit. During his lifetime, Mendelssohn 
was considered an experimenter and a champion of © 
modern music. But later critics considered him as basi- 
cally a conservative composer. Music historians do not 
agree on where to place Mendelssohn in the history 0 
musical styles. He has been called both a “classical” and 
a “romantic” composer. 

Many of Mendelssohn's works contain elements of 
descriptive music, as in A Midsummer Night's Dream. 
This quality is not surprising because Mendelssohn was 
also a talented painter. When he travelled, he always 
tried to find time for sketching and drawing. 

Of Mendelssohn's 200 compositions, audiences today 
most often hear only fragments of some of his best 
work. Among the compositions still performed as com 
plete works, the most popular are the Octet for strings 
(1825), a work in E flat major for eight solo instruments 
the fourth of his five symphonies (the /talian, 1833); an 
his concerto for violin in E minor (1844). rept 
Mendelssohn, Moses (1729-1786), was a Jewish pl 
losopher and scholar, and one of the most learne ‘men 
of his time. Mendelssohn explored a number of philo 
sophical issues. He examined the problem of how we 
know that things are beautiful, and he tried to prove ‘a 
that kind of knowledge is different from other kinds, i 
example, knowledge of ethics. In his philosophy ofre 
gion, Mendelssohn emphasized reason and believe y 
that human beings have an inborn power to know w! 
is good and true. dHe 

Mendelssohn wrote several works in German a im 
brew. In Phädon (1767), he discussed his belief in the ” 
mortality of the soul. In Jerusalem (1783), Mendelsso! 
provided his interpretation of Judaism. 

Mendelssohn was born in Dessau, Germany. He 
moved to Berlin in 1743, where he acquired an a0" ing 
vanced education in Judaism as well as a wide-rangi"> 
knowledge of history, philosophy, and languages- He 
delssohn took an active part in Jewish cultural m Ha 
worked to obtain civil rights for German Jews at 
to improve Jews’ knowledge of German by trans'# 
Parts of the Bible into that language. 


Mendip (pop. 95,300) is a local government district in 
the English county of Somerset, through which the 
Mendip Hills run. The district contains the historic 
{owns of Glastonbury and Wells, both of which have a 
strong tourist industry. The other main towns are Frome, 
Sreet, and Shepton Mallet. Street has a large shoe- 
manufacturing company, and Shepton Mallet has a com- 
any that makes alcoholic drinks. Agriculture is impor- 
pany P 
int and the district also produces stone for road- 
making and peat. See also Somerset. 
Mendip Hills are a range of hills in northeastern Som- 
enset, England. The range extends about 50 kilometres 
fom Axbridge in the northwest to beyond Shepton Mal- 
letin the southeast. The highest point of the range is 
Black Down, 326 metres above sea level. Cheddar Gorge 
contains many limestone caves. 
Menelaus, a king of Sparta, was the husband of Helen 
‘fTroy. Paris, a Trojan prince, persuaded Helen to elope 
with him to Troy. Menelaus and his brother, Agamem- 
fon, gathered an army and attacked Troy. After 10 years 
they took the city, and Menelaus recovered Helen. They 
Wandered for eight years but finally reached Sparta. 
Menelaus and Helen lived there peacefully for many 
‘ears. See also Helen of Troy. 
3 ‘ony See Egypt, Ancient (Beginnings). 
nge, Johann (1788-1852), a German-born geolo- 
pe ogis, explorer, early colonist, and linguist, 
i many new routes in unexplored areas of 
shai In his position as geologist of the South 
Berni, ompany, he led the way in the discovery of 
vA resources at Burra Burra and at Kapunda in the 
ee. a (1911-19792), a German doctor, per- 
lected over 400,000 prisoners to die in gas 
ambers at Auschwitz, a Nazi i 
iat , a Nazi concentration camp dur- 
Nal War Il (1939-1945). He also conducted horri- 
periments on inmates, hoping to produce a race 
People with blond hair and bl i 
taled him the “Angel “alah a ue eyes. Camp inmates 
Men Aletta 
a ha born in Günzburg, Germany. He be- 
Mle served or and joined the Nazi Party in 1938. Men- 
2 a erect from 1943 until 1945. U.S. 
this role a Mengele but freed him before learning 
NA uschwitz. From 1949 to 1959, Mengele 
w n 1959, the Germans issued a war- 
or committi! i 
ers. Mengele fled f itting war crimes and mass 
ül He reportedly died rst to Paraguay and later to Bra- 
This incident aS of a stroke at Bertioga, Brazil, in 
femains thought s not uncovered until 1985, when 
n Embu A to be his were found buried at a ceme- 
$ in trend a false name. 
i sh that lives i s 
Americas from so: ie lives in the Atlantic Ocean off 
Omes fro uthern Canada to Brazil. Its name 
Which en m an American Indian word meaning that 
Shor p ches the earth, Early Indians often used th 
i r fertilizing Fae ly Indians often used these 
om 010.46 centi eir crops. The menhaden grows 
Skilogra ntimetres long and weighs from 0.3 to 


m. 


ge sc] 
East Coas, al of young menhaden appear along the 
M near the A ited States in the summer. They 
i as Well ar ace and make easy prey for fishing 
“tes. Menhaden f sharks, tuna, and other flesh-eating 
Sea, called len feed chiefly on tiny organisms in the 
Plankton (see Plankton). 
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The menhaden lives along the American Atlantic coast. 


Menhaden can be eaten by humans, but only small 
quantities are sold for food. Menhaden yield a valuable 
oil, used in the manufacture of soap, linoleum, oilskin 
garments, paint, and varnish, and in the tempering of 
steel. Ground menhaden meal serves as livestock feed 
and menhaden scrap is used for fertilizer. 

Scientific classification. The Menhaden is in the herring 
family, Clupeidae. It is a member of the genus Brevoortia. 
Ménière’s disease. See Ear (Diseases). 

Menindee (pop. 406) is a town on the Darling River in 
New South Wales, Australia, almost 115 kilometres 
southwest of Broken Hill. For location, see New South 
Wales (map). Menindee is the centre of the Menindee 
Lakes Water Storage Scheme, which was begun in 1949 
and completed in 1960. A dam on the Darling River cre- 
ated the water storage known as Lake Wetherall, which 
supplies the city of Broken Hill. 

In 1835, explorer Thomas Mitchell became the first 
European to visit the area. Charles Sturt used Menindee 
as a base for his expedition to central Australia in 1844. 
The explorers Robert O'Hara Burke and W. J. Wills made 
the area the starting point for their journey across the 
continent in 1860. 

Meninges. See Brain (How the brain is protected); 
Meningitis. 

Meningitis is a disease that affects the membranes 
covering the brain and spinal cord. These membranes 
are called the mertinges. The disease also affects the 
cerebrospinal fluid, which surrounds the brain and spi- 
nal cord. Meningitis results from infection by bacteria, 
viruses, fungi, or other microbes. This article discusses 
bacterial and viral meningitis, the two most common 
forms of the disease. 

Meningitis can attack people of all ages, but it most 
frequently strikes infants and children. Most victims re- 
cover completely from the disease. However, bacterial 
meningitis can cause severe brain damage and even 
death. Bacterial meningitis also can result in deafness, 
paralysis, muscle weakness, mental retardation, blind- 
ness, and changes in behaviour. 

People with physical conditions that weaken the 
body's resistance to infection have the greatest risk of 
getting meningitis. Such conditions include sickle cell 
anaemia, the lack of a spleen, or the lack of infection- 
fighting proteins called immunoglobulins. 

How meningitis develops. In most cases, the bacte- 
ria or viruses that cause meningitis inhabit the respira- 
tory organs. The microbes pass into the bloodstream 
and are carried to the brain, where they infect the me- 
d the cerebrospinal fluid. A variety of chemical 


ninges an 
changes occur in the brain and the brain may swell. 
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Many types of bacteria cause meningitis. But most 
cases of bacterial meningitis result from infection by 
one of three types of bacteria—Neisseria meningitidis, 
Haemophilus influenzae type b, and Streptococcus 
pneumoniae. Several viruses also cause meningitis. 

Symptoms and diagnosis. In general, the symptoms 
of bacterial meningitis are more severe than those of 
viral meningitis. The symptoms also vary with the age of 
the patient. Among infants and young children, the 
symptoms include fever, nausea, vomiting, loss of appe- 
tite, and sleepiness. Some children experience convul- 
sions or uncontrollable jerking of the limbs. Among 
older children and adults, symptoms often include 
headache, back pain, muscle aches, and sensitivity to 
light in the eyes. Many victims also have a stiff neck. 

Doctors diagnose meningitis by examining a sample 
of the patient's cerebrospinal fluid. The sample is ob- 
tained by inserting a needle between the vertebrae in 
the lower part of the back. This procedure is known as a 
lumbar puncture or spinal tap. The cerebrospinal fluid 
of victims of bacterial meningitis contains a high level of 
protein and a low level of glucose. The fluid of most pa- 
tients with viral meningitis has a normal or high level of 
protein and a normal level of glucose. To determine the 
type of bacterium or virus involved, the patient's cere- 
brospinal fluid is further tested in various ways so that 
the organism that caused the infection can be identified. 

Treatment and prevention. A patient who has men- 
ingitis should be under a doctor's care. No specific treat- 
ment is effective against viral meningitis. Bacterial men- 
ingitis is treated with antibiotics. Such treatment greatly 
reduces the risk of dying from the disease. The type of 
antibiotic used depends on the bacteria involved. The 
three most widely used antibiotics for bacterial meningi- 
tis are penicillin, ampicillin, and chloramphenicol. Most 
patients recover from meningitis in several weeks. 

Some forms of bacterial and viral meningitis are con- 
tagious. Rifampicin, an antibiotic, helps protect against 
the spread of meningitis caused by Neisseria meningi- 
tidis and Haemophilus influenzae type b. Doctors usu- 
ally administer this antibiotic to people who come into 
close contact with the patient. Vaccines also protect 
against the occurrence of certain types of bacterial men- 
ingitis. There are no effective means of preventing viral 
meningitis. 

See also Deafness (Diseases); Encephalitis. 
Menninger is the family name of two noted American 
psychiatrists. With their father, Charles Frederick Men- 
ninger (1862-1953), they founded the Menninger Clinic 
and the Menninger Foundation in Topeka, Kansas, U.S.A. 
They pioneered in treating people afflicted with mental 
and physical disorders in a community clinic setting. 
The foundation treats mentally ill patients, trains psychi- 
atrists and other mental health personnel, and conducts 
research in many areas of human behaviour. 

Karl Augustus Menninger (1893-1990) served as 
chairman of the board of trustees of the Menninger 
Foundation. His many writings, especially The Human 
Mind (1930), widely influenced public attitudes toward 
mental illness. His other works include Man Against 
Himself (1938), Love Against Hate (1942), The Vital Bal- 
ance (1963, with others), The Crime of Punishment (1968), 
and Whatever Became of Sin? (1973). 

Menninger was born in Topeka, and received his 


MD. from Harvard University. The writings of Sigmund 
Freud interested Menninger, and his writings reflect 
many of Freud's concepts. 

William Claire Menninger (1899-1966) became gen- 
eral secretary of the Menninger Foundation. He was 
chief consultant on psychiatry to the surgeon general of 
the United States Army during World War II (1939-1945), 
and won the Distinguished Service Medal for this work. 
He also became a leader in the Boy Scout movement. 

Menninger was born in Topeka, and received his 
MD. from Cornell University. His writings include Psy- 
chiatry in a Troubled World (1948) and Psychiatry: Its 
Evolution and Present Status (1948). 

Mennonites belong to a Protestant Christian group 
known for its emphasis on plain ways of dressing, living, 
and worshipping. There are many branches of Mennon- 
ites. Those who live in rural areas dress and live much 
more simply than urban groups. 

Mennonites base their beliefs on the Bible, especially 
the New Testament. Their creed (statement of beliefs) is 
the Sermon on the Mount (Matt. 5-7). Mennonites be- 
lieve it forbids going to war, swearing oaths, or holding 
offices that require the use of force. 

The first Mennonites belonged to a church organized 
in Zurich, Switzerland, in 1525. The members called 
themselves Swiss Brethren. They believed that church 
and state should be separate, and that Reformation lead- 
ers had not reformed the church enough. They also be- 
lieved that baptism and church membership should be 
given only to those who voluntarily gave up sin. They 
baptized only persons who proved their goodness in 
their daily lives. They were nicknamed Anabaptists, 
meaning rebaptizers (see Anabaptists). The name Men: 
nonite came from Menno Simons, a Roman Catholic 
priest who led the Anabaptists in the Netherlands and 
northern Germany in the 1530's. The Mennonites later 
split into groups, including the Amish (see Amish). 

The Mennonites were persecuted in many countries, 
Dutch Mennonites moved to northern Germany and 
Prussia in the 1600's, and to the Russian Ukraine in the 
1700s. In 1874, many moved from Russia to Canada or 
the United States. Swiss Mennonites settled in Souter 
Germany and France, and moved to Pennsylvania, US ‘ 
in 1683 after William Penn offered them religious berks 
They are part of the group called Pennsylvania Dut! 
(see Pennsylvania Dutch). 00 

There are about 400,000 Mennonites. About 320,0 
of them live in North America. 

Menopause is the time in a woman's life when be 
menstrual periods end. Most women experience me 
pause, also called climacteric, sometime between tt 
ages of 45 and 55. The length of menopause varies. fe 
some women, the menstrual cycle ends abruptly. In 
ers, it occurs less and less regularly during a peri? “i 
several months or years before ending. In still one 
Menopause may be accompanied by irregular oF fc 
sive bleeding. -s often 
Menopause occurs only in human females. It is ee 
called the change of life or simply the change. Me ted 
pause results from changes in the hormones sn 
by the pituitary gland and by the ovaries. The ovat! fs 
the organs that produce the eggs necessary for repro” 
duction. At menopause egg production stops- 


A s chil 
pletion of menopause marks the end of a womans 


com 
The d 


rs, Some women fear that menopause will 
lose interest in sex. Others find that their 
sex increases after menopause because 
r worry about becoming pregnant. 
sical and emotional problems are associ- 
opause. The most common physical 
sudden heat sensations called hot 
include cold shivers, dry skin, loss of 
re headaches, and weight gain. The loss of 
condition called osteoporosis, is one of 
ious physical symptoms of late menopause 
rosis). Emotional problems include anxiety, 
d irritability. Some of the physical and 
mptoms may result from the hormonal 
enopause. Others result from aging or 
s that existed before menopause. Many of 
s can be relieved by treatment with orally 
drugs containing the sex hormones oes- 
gesterone. However, such therapy in- 
risks and must be supervised by a doctor. 
enstruation; Oestrogen. 

Carlo (1911- —_), an American com- 
some of the most popular operas of the 
Unlike most composers, he also writes the /i- 
s) for his operas and stages most of their 
lenotti won the 1950 Pulitzer Prize for music 
sul (1950) and the 1955 prize for The Saint of 

et (1954). 
Sfirst performed opera, Amelia Goes to the 
taged in 1938 at the Metropolitan Opera in 
. In 1947, The Medium (1946) and The 
(1947) had long runs on Broadway. His next 
esses were The Consul, about political refu- 
ope, and The Saint of Bleecker Street, about 
ork City’s Italian section. He wrote Amah/ 
Visitors, perhaps his best-known opera, 
1. Based on the story of the three wise men, 
run often at Christmas. 
born in Cadegliano, near Milan, Italy, 
to the United States in 1928. In 1958, he 
e Festival of Two Worlds, an international 
ihe arts held each summer in Spoleto, Italy. In 
otti founded a similar annual festival, Spoleto 
A., in Charleston, South Carolina. 
oS were members of a group in the Russian 
cratic Labour Party. In 1903, the party split 
enem about membership. V. I. Lenin, a 
Volutionary, became the leader of the bolshin- 
: Ì, or Bolsheviks. His opponents became 
e menshinstvo (minority), or Mensheviks. 
. ered party membership restricted to 
of professional revolutionaries. The 
wanted fewer limitations on membership. 
Olsheviks; Lenin, V. 1. 
En is the loss of blood and cells that oc- 
n a month in most women of childbear- 
2 ect month, blood and cells build up in 
ae s uterus (womb), a hollow, pear- 
ofthe “ee a baby during pregnancy. The 
Pekin He Prepares the uterus for preg- 
Blood 2 nes not occur, the lining breaks 
al e cells are discharged through the 
; leads from the uterus to the outside 
© process of menstruation lasts from 
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three to seven days, and this period of time is called the 
menstrual period, or menses. 

Most girls have their first menstrual period between 
the ages of 10 and 16. A woman stops having menstrual 
periods during a time of life called menopause, which 
occurs between the ages of 45 and 55 in most women. 

The menstrual cycle. Menstruation is part of the 
menstrual cycle, the process that prepares a woman for 
pregnancy. This cycle repeats itself every 24 to 32 days 
during the reproductive years of most women. Several 
hormones regulate the phases of the menstrual cycle. 

During menstruation, some eggs (female sex cells) 
begin to mature in the ovaries, two organs located near 
the uterus. As the eggs develop, the surrounding cells 
release oestradiol (one of the oestrogen hormones) into 
the bloodstream. As the oestrogen level increases, men- 
strual bleeding stops and the lining of the uterus thick- 
ens in preparation for receiving a fertilized egg. The in- 
crease in oestrogen also causes the pituitary gland to 
release a hormone that travels to the ovaries and causes 
the most mature egg to be released. The release of the 
egg, called ovulation, occurs about 14 days before the 
next menstrual period. The egg travels to the uterus 
through the Fallopian tube. After ovulation, the ovary 
that has just released the egg produces another hor- 
mone, progesterone, which prepares the uterine wall so 
that implantation (attachment) of the fertilized egg may 
occur (see Progesterone). 

Fertilization occurs if the egg unites with a male sex 
cell called a sperm in the Fallopian tube. The fertilized 
egg attaches to the uterine wall and continues its nine- 
month development into a baby (see Reproduction, 
Human). The placenta, an organ that supplies food and 
oxygen to the baby, secretes hormones that prevent 
menstruation during pregnancy. If the egg is not ferti- 

lized, there is no placenta to secrete hormones. Thus, 
the uterine lining breaks down and is shed about 14 
days after ovulation. 

Effects of menstruation. Some women have mild to 
moderate abdominal cramps a few days before or dur- 
ing menstruation. This discomfort, called dysmenor- 
rhoea, results from contractions of the uterus and is 
usually normal. During the days before menstruation be- 
gins, some women experience emotional or physical 

ptoms that may include depression, anxiety, fatigue, 
headache, body swelling, or pain in the breasts. This 
condition is called premenstrual syndrome (PMS). 

Menstruation signifies good health if it occurs regu- 


Parts of the female reproductive system 


Fallopian 
tube 


Lining of uterus 


350 Mental health 
The four phases of the menstrual cycle 


Menstrual phase begins about 14 days after an 
egg leaves fe ovary. If the egg is not fertilized, it 
cannot attach to the uterine wall. It dies and 
passes out of the body. The ovaries stop supply- 
ing hormones to support the uterine lining, 
which begins to break down and shed. During 
this shedding, which is called the menstrual pe- 
riod or menses, most of the lining and about 45 
millilitres of blood are discharged. The begin- 
ning of menses is Day 1 of the menstrual cycle. 


Follicular phase. The decrease of oestrogen 
before menses helps the pituitary gland release 
follicle-stimulating hormone (FSH) into the 
bloodstream. The hormone causes an egg to 
ripen within a follicle (tiny sac) in an ovary. The 
cells around the growing egg secrete oestradiol, 
a form of oestrogen. As the oestrogen levels rise, 
uterine bleeding stops and the lining of the 
uterus thickens to receive a fertilized egg. 


Ovulation. The largest egg follicle stimulates 
the pituitary gland to release a surge of /uteiniz- 
ing hormone (LH). This hormone causes ovula- . 
tion, the release of the mature egg from its fol- 

licle. The egg travels to the uterus through the 

Fallopian tube, where it may be fertilized by a < 
male sex cell called a sperm. Ovulation takes ‘ 
place at about Day 14, or halfway through the 
menstrual cycle. 


Luteal phase. The LH surge causes the empty 
follicle to form a body of cells called a corpus 
luteum (CL), which secretes oestrogen and pro- 
gesterone. Progesterone further prepares the 
uterus so a fertilized egg may attach to it. If fertili- 
zation occurs, the menstrual cycle stops until 
after the baby is born. If the egg is not fertilized, 
the CL decreases secretion of both oestrogen 
and progesterone, and the uterine lining breaks 
down, As oestrogen levels fall, the pituitary re- 
leases FSH and more follicles start to develop in 
the ovary, 


larly and without excessive pain, fatigue, or blood loss. 
Most women carry on their usual activities, Menstrual 
discharge can be absorbed either by a sanitary towel, a 
disposable pad that covers the vaginal opening, or bya 
tampon, a roll of absorbent material worn in the vagina. 
The most common reason for a young woman to miss 
a menstrual period is pregnancy. Other reasons include 
emotional stress, weight loss, and abnormal hormonal 
balance. If a woman frequently misses her Period or if it 
occurs less often than every 35 days, she should consult 
a doctor. 
See also Menopause; Oestrogen; Premenstrual syn- 
drome; Toxic shock syndrome. 
Mental health. See Health (Elements of mental 
health). 
Mental illness is any disease of the mind that affects 
a person's thoughts, feelings, or behaviour. Most people 
have periods of sadness, anger, and fear. However, 
these periods usually do not last long. Mentally ill peo- 
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ple suffer from extreme moods and feelings ate i 
last for years. These disturbances often cause un Nae 
ness and lead to socially unacceptable behaviour. He 
tal illness can make it difficult for an individual to © e. 
out everyday tasks or to get along with other peor aos 
Mentally ill people react to their condition in Ther 
ways. Some explain their behaviour by blaming aware 
people. Others withdraw from reality and seem il 20° 
of their surroundings. In severe cases, mentally il ai ers. 
ple may cause physical harm to themselves oF nd atal 
Mental illness affects people in all nations ani ae 
economic levels. However, behaviour considere encou 
normal in one society may be accepted, or even ntal ill- 
aged, in another. Therefore, the definition of me 
ness varies from culture to culture. ‘ous sources 
Mentally ill people can get help from various», 
Some patients receive treatment from psychiat mm I 
psychologists. Others obtain help at clinics an¢ ts 
nity mental health centres. In severe cases, patie! 


May require hospitalization because they cannot take 
tie of themselves properly. 
atts sometimes refer to mental illnesses as 
k Nal emotional illnesses, or psychiatric ill- 
“i ae e legal term insanity is used to describe a 
a ps so severe that the person is considered 
po ly responsible for his or her acts. A mental ill- 
a e ee and requires immediate treat- 
alled a nervous break 
Not use this term. eT nee 


Kinds of mental illnesses 


Th ie 
Selon ain categories of adult psychiatric dis- 
orders ian c isorders, (2) alcohol and drug-related 
panic or see Tciotic disorders other than those in the 
tnietyand To groups, (4) affective disorders, (5) 
ains 3 disorders, and (6) disorders of vege- 
ae personality koo che groups of adult disorders 
tists som a ers and stress-induced disorders. 
chasis to ae e nes also use the terms neurosis and 
Messes, A neuro cribe the severity of various mental ill- 
ss but does sis is a mild disorder that causes dis- 
teryday t. interfere greatly with a person's 
ly disor lers k ies. Most anxiety disorders and personal- 
M85, such as re considered neuroses. A psychotic ill- 
that Schizophrenia, is a severe mental disorder 


Prevents the indivi 
Manner, the individual from functioning in a normal 


Organic di: 
Sit from a aa are mental illnesses known to re- 
€, oran Se ase such as a birth defect, a dis- 
“e delirium Wine common organic disorders 


rium x 
Mess Of hig a pa order in which a person loses aware- 
&asly distract Sr emus People with delirium 
$ ina disor ed and confused, and they act and 
stort Tom ed manner. They may have illusions 
ire sis). Some ot hallucinations (sensations with no 
ble, but elirious people become excited and 


ot! i 
ers appear listless and withdrawn. This 
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Play therapy enables men- 
tally ill youngsters to act out 
their emotional problems 
with dolls and other toys. For 
example, a child who is angry 
with his sister may strike a girl 
doll. A therapist encourages 
children to relate such actions 
to feelings about themselves 
and other people. 


disorder is most common in children and elderly peo- 
ple. Most cases of delirium begin suddenly and last no 
longer than a week. Causes of delirium include liver or 
kidney disease, fever, head injuries, and intoxication. 


Mental illness terms 


is a condition of worry, tension, or uneasiness pro- 
duced by the anticipation of some danger whose source is 
largely unknown. j 
Compulsion is an irresistible impulse to perform a certain ac- 
tion. 
Delusion is a false belief that a person maintains in spite of evi- 
dence that proves it untrue. 

ion is a mental disorder characterized by feelings of 
deep sadness, hopelessness, and worthlessness. 
Hallucination is the sensation of something that does not really 
exist. 
Ilusion is a distorted perception of reality. 
Mania means a mental disorder that involves extreme optimism 
and excessive energy, often accompanied by uncontrollable irri- 


tability and anger. 
Mood disorder is a mental illness that mainly affects a person's 


mood. 

Neurosis is a mild mental disorder. 

Obsession is a recurring thought that a person considers 
senseless or terrible but cannot ignore. 

Organic disorder refers to a mental illness that results from a 
physical cause, such as a birth defect, a disease, or an injury. 
Paranoia is a mental condition in which an individual unjustifi- 
ably feels threatened by other people. 

Phobia means a strong, unreasonable fear of a particular object 
or situation. 

Ps: sis is a severe mental disorder characterized by delu- 
sions, hallucinations, and inability to deal with reality. 

Schi is a severe mental disorder characterized by 
unpredictable thoughts and behaviour and a withdrawal from 


reality. 
edas refers to thoughts and feelings that a person is 
not directly or fully aware of. 
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Dementia is characterized by a decrease in mental 
ability, particularly memory and judgment. People with 
dementia may forget names, conversations, or recent 
events. They often neglect personal hygiene, disregard 
social rules, and experience other disruptive changes in 
their personality and behaviour. Dementia results from 
the destruction of brain tissue and occurs mainly in eld- 
erly people. 

Alcohol and drug-related disorders are in a cate- 
gory covering psychiatric conditions which arise from 
abuse of alcohol, drugs, or other harmful substances. 
Glue sniffing or solvent abuse are examples. 

Psychotic disorders are those in which hallucina- 
tions or delusions may be present, as well as deranged 
and bizarre thoughts. The sufferer behaves strangely 
and is out of touch with reality. Schizophrenia is the 
commonest psychotic disorder. 

Schizophrenia is a severe mental disorder in which a 
person suffers unpredictable disturbances in thinking, 
mood, awareness, and behaviour. The word schizophre- 
nia means a splitting of the mind. \t refers to the illogi- 
cal, confused thoughts and actions that characterize 
schizophrenic behaviour. 

In most cases, schizophrenia develops gradually. A 
schizophrenic patient's conversations become unusual 
and difficult to understand. The patient may often show 
inappropriate emotions, such as laughing at a sad story 
or becoming extremely angry or even violent without 
any obvious cause, Many schizophrenic patients seem 
neither happy nor sad but have a mood described as 
blunted or flat. 

People with schizophrenia commonly have de/usions 
(false beliefs). For example, patients with paranoid delu- 
sions imagine that other people are following them or 
trying to harm them, Some schizophrenic patients also 
have hallucinations. The most common hallucinations 
are imaginary voices. A schizophrenic patient may be- 
lieve these voices carry messages from important peo- 
ple or from God, 

Some people with schizophrenia move in unusual 
ways. When they walk, for example, they may lift their 
feet too high and hold them up too long. In some severe 
cases, patients become completely still. This condition is 
called catatonia. 

Affective disorders mainly involve disturbances in 
the patient's mood. The two chief affective disorders are 
depression (sadness) and mania (extreme joy and over- 
activity). Patients with bipolar disorder, also called manic 
Sones suffer alternating periods of depression and 
mania. 

Most people with depression feel hopeless and 
worthless, Many suffer from insomnia and loss of appe- 
tite. Other symptoms include headaches, backaches, 
and chest pains, Some people with depression appear 
lethargic; they move and think slowly, but others display 
agitation. In many cases, the patient has difficulty con- 
centrating and may have terrifying and uncontrollable 

thoughts. Many people with depression attempt suicide 
because they believe they have no reason to continue 
Mng Others view suicide as an escape from their prob- 
ems. 

Depending on its severity, depression is classified as 

major depression or minor depression. Major depres- 
sion may feature psychotic symptoms such as delusions. 


It is sometimes called psychotic depression. Minor de- 
pression, also called neurotic depression, is often asso- 
ciated with anxiety symptoms. 

A person with mania feels alert, optimistic, and over- 
confident. However, these feelings may suddenly 
change to irritability or rage. The mind jumps from one 
thought to another, and the individual speaks rapidly in 
a rambling and uncontrollable manner. People with 
mania move quickly, work energetically, and need little 
sleep. They move restlessly from project to project but 
seldom complete any particular task. Most periods of 
mania begin suddenly, last for a few days or weeks, and 
then end abruptly. 

Anxiety and related disorders are mental disturb- 
ances in which a person experiences unreasonable 
fears. The five chief types of anxiety disorders are (1) 
generalized anxiety, (2) phobias, (3) panic disorder, (4) 
obsessive-compulsive disorder, and (5) dissociative dis- 
order. 

Generalized anxiety is a persistent fear without obvi- 
ous cause that lasts a month or longer. Its symptoms in- 
clude muscle tension, nausea, rdpid heartbeat, and hot 
or cold spells. People with generalized anxiety con- 
stantly worry that something terrible will happen to 
them. This makes them impatient and irritable, and they 
often find it difficult to get along with other people. 

Phobias are persistent, strong fears of certain objects 
or situations. Common phobias include agoraphobia, 
the fear of large, open spaces; and claustrophobia, the 
fear of small enclosed spaces. A person suffering froma 
phobia has a strong desire to avoid the dreaded object 
or situation. If forced into contact with the object of the 
phobia, the individual may panic or become nauseated. 

Panic disorder is a sudden, intense feeling of fear. 
Symptoms include shortness of breath, rapid heartbeat, 
dizziness, numbness, sweating, and trembling. In most 
cases, a fear of death accompanies these physical a 
turbances. Most panic attacks last several minutes, bu 
others continue for several hours. A person may i 
only one attack, or attacks may recur over a period 0 
months or years. This disorder occurs far more com: 
monly in women than in men. 

Obsessive-compulsive disorder is character 
illogical and uncontrollable impulses that result ne 
Sessions or compulsions. Obsessions are persisten 
thoughts that the patient considers senseless or em 
but cannot ignore. The most common obsessions in 
volve thoughts of committing violent acts or of pecai 
ing contaminated. Compulsions are actions peront 
again and again with little purpose, such as repeat® 
handwashing or counting objects. 

People with compulsions believe their ac 
produce or prevent some future event. They 
realize the senselessness of their behaviour an als 
enjoy performing it. However, resisting the comp! = 
causes increased tension, which immediately diya s 
pears after the action is performed. In severe case’ thus 
compulsion becomes a person's major activity Ge 
prevents the individual from leading a normal life. 7 

Dissociative disorders involve a loss or chang” cho 
identity. In one common dissociative disorder, pI sim 
genic amnesia, a person forgets his or her past. 
ilar disorder, called psychogenic fugue, the | 
not only forgets the past but also travels to a ni 
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ssumes a new identity. People who suffer from 
depersonalization disorder feel that they are watching 
themselves from a distance and have no control over 

fier actions. In multiple personality disorder, the indi- 
vidual has two or more distinct personalities, each of 
which dominates at certain times. 

Disorders of vegetative functions are disturbances 
ofappetite, sexual drive or performance, and sleep. Ap- 
ite disorders include anorexia (loss of appetite) and 
julimia binge-eating). Disorders of sexual drive include 

impotence in men and frigidity in women. Sleep disor- 
(esinclude insomnia, hypersomnia (excessive sleep- 
ing, sleep-walking, and nightmares. 
Personality disorders are character traits that create 
{ificulties in personal relationships. For example, anti- 
sodal personality disorder is characterized by aggres- 
sveand harmful behaviour that first occurs before the 
ageof 15. Such behaviour includes lying, stealing, fight- 
igand resisting authority. During adulthood, people 
wih is disorder often have difficulty keeping a job or 
accepting other responsibilities. 
individuals with paranoid personality disorder are 
Overy suspicious, cautious, and secretive. They may 
have delusions that people are watching them or talking 
bout them, They often criticize others but have diffi- 
tulty accepting criticism. 
Eto suffer from compulsive personality disor- 
A H ey boriance to organization. They strive 
iol ora, spend a great deal of time mak- 
ee plas wryting they sot cur. They 
out to do. The 
ed se onable demands on other ERAL ae 
red pressing emotions. 
Bi os a aonde are those arising from 
being involved in par n's life, such as bereavement 
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“ipa mental disorders. Children. may suffer 
hovines teen disorders that affect adults, but 
nthidren, For 2 aes produce different symptoms 
emonstrate the deo e, a child with depression may 
shool. Also, som pression by getting into trouble at 
children if e mental illnesses generally occur only 
te child oe, such illness, hyperkinetic disorder, 

this (hee and easily distracted. Children 
M0st constant ae er from hyperactivity, a state of al- 
arming difficulti ion. These disturbances often cause 
wth at school coe and behaviour problems 
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ts dung con disorder called infantile autism be- 
Litto deve oi arly childhood. Children with this disorder 
tion, Autistic ri pecan and other forms of communica- 

They usual ren appear detached and unrespon- 
“pression, Th Yy stare vacantly, and they have no facial 
fic objects a a may become strongly attached to spe- 
b nd repeatedly perform such rhythmic 


ents as handclapping and rocking. 
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A Rorschach test uses 10 standardized inkblots to help diag- 
nose mental disorders. The patient describes what he or she 
sees in each blot. A trained examiner interprets the description. 


the brain resulting from illness or injury. Chemical im- 
balances in the brain may cause other mental illnesses. 
Still other disorders are mainly due to conditions in the 
environment that affect a person's mental state. These 
conditions include unpleasant childhood experiences 
and severe emotional stress. In addition, many cases of 
mental illness probably result from a combination of 
two or more of these causes. 

Physical changes in the structure of the brain may 
cause severe mental disorders, including delirium and 
dementia. Brain damage may result from such causes as 
head injuries, infections, or inherited defects. Diseases 
that damage or destroy brain tissue include encephali- 
tis, meningitis, and brain tumours. A disease called arte- 
riosclerosis (hardening of the arteries) may damage the 
brain by reducing its blood supply. This disease mainly 
attacks middle-aged and older people. 

Chemical imbalances in the body may affect a per- 
son's thoughts, feelings, and behaviour. Research sug- 
gests that an imbalance of certain brain chemicals may 
cause such mental illnesses as schizophrenia and manic- 
depressive disorder. These chemicals, called neuro- 
transmitters, enable the nerve cells in the brain to com- 
municate with one another. People with schizophrenia 
may have a defect that causes brain cells to release ab- 
normal amounts of one or more of these neurotransmit- 
ters. Mania may result from an excess of three neuro- 
transmitters dopamine, noradrenaline, and serotonin. A 
deficiency of these three chemicals may cause depres- 
sion. See Brain (The chemistry of the brain). 

Genetic factors. Both schizophrenia and manic- 
depressive disorder sometimes run in families. Studies 
suggest that this happens because children can inherit a 
tendency to develop the chemical imbalances involved 
in these disorders. However, environmental conditions 
generally determine whether a person with such an in- 
herited tendency will actually become mentally ill. The 
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only major disorder directly attributable to a genetic de- 
fect is Huntington's disease. There is evidence that ge- 
netic factors play some role in alcoholism and in some 
cases of Alzheimer's disease. 

Childhood experiences that are unpleasant or dis- 
turbing may cause unconscious mental conflicts that af- 
fect a person throughout life. Most such experiences in- 
volve family problems, relationships with other children, 
or difficulties in school. Many psychiatrists believe that 
adults who were overprotected as children are more 
subject to mental illness because they never learned 
how to deal with their problems. 

Emotional stress may become so severe that it inter- 
feres with a person's ability to handle everyday prob- 
lems. Stress may result from overwork, poor health, fi- 
nancial problems, or family responsibilities. If stress 
becomes overwhelming, a person may reach the “break- 
ing point’ and become mentally ill. The ability to deal 
with stress depends greatly on a person's physical con- 
dition, past experiences, and current problems. 


Methods of treatment 


Mentally ill people need specialized treatment from 
mental health professionals, such as psychiatrists and 
psychologists. Psychiatrists have a medical degree and 
advanced training in the treatment of mental illness. 
Many psychologists have a Ph.D. degree and practical 
training in psychology. 

Psychiatrists diagnose and treat most cases of mental 
illness, First, a psychiatrist examines the patient to deter- 
mine if the mental disorder has a physical cause. The 
psychiatrist also talks with the patient and sometimes 
with the patient's family. These discussions help the psy- 
chiatrist understand the symptoms of the disorder, 

A psychologist may help the psychiatrist diagnose 
mental illnesses. Psychologists give patients special tests 


Psychodrama is a technique used by i 

y r 5 y psychotherapists ti 
patients view their problems more clearly. In a Poyanda 
patients portray themselves and other people in their lives. i 


that measure a wide variety of personality traits and 
mental reactions. In a Rorschach test, for example, pa 
tients describe what they see in a series of standardized 
inkblots. These descriptions help the examiner recog- 
nize abnormal psychological tendencies. 

After diagnosing a patient's disorder, the psychiatrist 
may treat the illness in a number of ways. The major 
methods of treatment include (1) drug therapy, (2) psy- 
chotherapy, (3) electroconvulsive therapy, and, in rare 
cases, (4) psychosurgery. 

Drug therapy. Since 1950, scientists have developed 
anumber of medications that have proved extremely 
successful in the treatment of certain mental disorders. 
Psychiatrists use tricyclic antidepressants to treat pa- 
tients with severe depression. In most cases, these 
drugs restore the depressed patient to normal. Lithium 
carbonate is the most effective drug for patients who 
suffer from manic-depressive disorder. It reduces the 
frequency and severity of both the manic and the de- 
pressive periods and, in many cases, eliminates them 
entirely. Medications called antianxiety drugs or tran- 
quillizers help relieve the tension caused by anxiety dis- 
orders. Psychiatrists often use antipsychotic drugs to 
treat schizophrenia. These drugs help relieve hallucina 
tions, delusions, and other symptoms of schizophrenia 

Some drugs used in treating mental illnesses may 
have serious side effects. Drowsiness and muscle weak 
ness often accompany the use of antianxiety drugs, and 
antipsychotic drugs may cause restlessness and muscle 
spasms. Many patients receiving drug therapy become 
dependent on their medication. If the drugs are discon 
tinued, the symptoms of the disorder often return. 

Psychotherapy consists of structured discussions 
and other activities involving a therapist and one or 
more patients. In general, the goal of psychotherapy is 
to help patients discover the cause of their mental disor 
der and improve or correct their condition. A psycho 
therapist has training in the theories and techniques 0 
psychotherapy. A psychotherapist may be a psychiatrist, 
a psychologist, or a psychiatric social worker. 

Kinds of psychotherapy include (1) analytic, (2) bel 
ioural, and (3) humanistic. Some therapists use one 0 
these forms for all patients. Others vary their techniques 
depending on the individual needs of their patients. 

Analytic psychotherapy is based on the theory that 
mental disorders result from conflicts between con- 
scious and unconscious forces in the mind. The best 7 
known form of analytic therapy is called psychoanalys's 
Psychoanalysts try to make their patients aware of un- 
conscious mental conflicts and help them find ways t0 
resolve these conflicts. Many analysts use a metho! Hf 
called free association, in which the patient talks bat 
anything that comes to mind. A psychoanalyst may 4 
question patients about their dreams and childhoot i 
memories, which can provide insight into unconsclo! 
thoughts and feelings. 

Behavioural psychotherapy concentrates rath! 
current symptoms of the patient's mental disorder A 
than on trying to understand unconscious conflicts r 
cording to behavioural theory, mentally ill peop‘? ne 
learned how to deal with everyday problems. Bel 3 be 
ioural therapists help patients develop appropriate ple 
haviour through such methods as rewarding dest 
responses and ignoring or punishing undesirable 
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Humanistic psychotherapy focuses on recent events 
and personal relationships in the patient’ life. The pa- 
fentand the therapist work as a team to solve the practi- 
wal problems caused by the mental disorder. Humanistic 
therapists try to help patients appreciate and accept 
themselves. The therapist encourages patients to dis- 
uss their feelings and then provides reassurance and 
practical advice. 

Special techniques may be used in conjunction with 
aytype of psychotherapy. The most widely used tech- 
niques include (1) psychodrama, (2) play therapy, and (3) 
roup therapy. 

napsychodrama, a group of patients act out their 
poblems. They may play the roles of themselves and of 
oher people in their lives. Such role-playing encour- 
ages the patients to observe their problems from vari- 
tus points of view and thus gain a better understanding 
their mental disorder. 

Pay therapy is used in treating mentally disturbed 
tildren, A therapist gives the child dolls and other toys 
and asks the youngster to tell a story about them. The 
dild generally uses the toys to act out personal con- 
fits The therapist then helps the young patient relate 
these play actions to his or her own situation. 

Group therapy is any kind of psychotherapy con- 
dicted with a group of six or more people. Many pa- 
a learn about their own problems by sharing experi- 

es with people who have similar conflicts. The group 
members also encourage and support one another dur- 
igtimes of personal stress. 
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w Vile \ > a 
Musyation from The History of Psychiatry by Franz G Alexander 
A rotating chair was used to treat mental disorders during the 
late 1700s. It supposedly relieved mental illness by increasing 
the blood supply to the brain. 


work together to plan hospital routines. This feeling of 
participation helps patients readjust to everyday activi- 
ties after they leave the hospital. 


History 


Early attitudes. Prehistoric peoples believed mental 
illnesses were caused by evil spirits that possessed the 
body. Tribal priests performed magical ceremonies, ad- 
ministered potions, and used hypnosis to drive out the 
evil spirits. Some priests also tried to release the spirits 
by cutting a hole in the victim's skull. 

Many ancient Greeks believed that mental disorders 
were punishment from their gods, and so they tried to 
cure these illnesses with prayers and religious ceremo- 
nies. In about 400 B.C., however, the Greek physician 
Hippocrates claimed that mental disorders resulted 
from an imbalance of four body fluids: blood, phlegm, 
yellow bile, and black bile. For example, depression 
supposedly resulted from an excess of black bile. The 
ancient Greek name for this fluid, melan chole, is the or- 
igin of the word melancholy, which means sadness. 

During the Middle Ages, a belief in witchcraft spread 
throughout Europe. Many people with mental illnesses 
were considered witches and were killed by burning, 
hanging, or drowning. Mentally ill people who man- 
aged to escape charges of witchcraft were generally put 
in prisons or hospitals. 

During the 1500s, many European nations built spe- 
cial institutions for the mentally ill. One of the most fa- 
mous of these institutions was St Mary of Bethlehem in 
London, which became widely known as Bedlam. The 
inmates there suffered from insanitary conditions, pub- 
lic beatings, and other harsh treatment. Today, the word 
bedlam means uproar and contusion. 

Humane treatment of mentally ill people began in 
the late 1700s. During that period, a French doctor 
named Philippe Pinel and William Tuke, a British mer- 
chant, worked to improve the conditions of mental insti- 
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tutions in their countries. Through their efforts, many 
mental hospitals introduced treatments that included 
fresh air, exercise, and pleasant surroundings. 

Medical approaches to mental illness were first 
practised during the late 1800's in Europe. Emil Krae- 
pelin, a German psychiatrist, developed a system of di- 
agnosing and classifying mental disorders in 1883. 
These classifications were expanded by Eugene Bleuler, 
a Swiss doctor. Bleuler also introduced the practice of 
examining all areas of a patients life, not only the symp- 
toms of mental illness. 

In the early 1900s, the Austrian psychiatrist Sigmund 
Freud introduced the theory that forces in the uncon- 
scious mind strongly influence an individual's personal- 
ity and behaviour. Freud also suggested that conflicts 
during early childhood affect the development of the 
unconscious. These theories became the basis for psy- 
choanalysis and other forms of psychotherapy. 

Recent developments. With the introduction from 
the 1950's onward of effective drugs to treat mental dis- 
order, many patients were able to leave mental hospi- 
tals. This trend has continued largely because of the ef- 
fectiveness of drug therapy, which enables many 
patients to receive treatment while living at home. How- 
ever, the release of such large numbers of patients has 
caused serious problems. Many communities lack ade- 
quate counselling services to help mentally ill individu- 
als readjust to everyday life. As a result, former patients 
often find it difficult to obtain housing and employment. 

The success of drug therapy has led to increased in- 
terest in finding other effective means of treating mental 
illness. Much of this work involves searching for links 
between mental disturbances and genetic defects or 
other physical disorders. 

Related articles in World Book include: 
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Questions 

How did prehistoric peoples treat mental illnesses? 

What is mania? How does it differ from depression? 

What drugs do psychiatrists use to relieve anxiety? Schizophre- 
nia? Manic-depressive disorder? 

How may emotional stress affect mental functions? 

What are the most common organic disorders? 

How is electroconvulsive therapy used in treating mental disor- 
ders? 

What is an obsession? A compulsion? 

How does psychodrama help patients understand their mental 
disorders? 

What theories did Sigmund Freud introduce that led to the de 
velopment of psychotherapy? 


Mental retardation is a condition of subnormal in- 
tellectual and social development. A mentally retarded 
person's intelligence ranks significantly below average, 
and the social functioning of such a person is less com 
petent than that of other people of the same age and 
cultural group. , 

Many mildly retarded children are not recognized as 
retarded until they start school and fail to learn well. 
Most of these youngsters are not at all unusual in ap- 
pearance. On the other hand, some seriously retarde 
youngsters are identified early in life because they are 
slow to sit up, walk, or talk, or because they have physi 
cal handicaps. i 

In the past, doctors and social workers commonly 
vised parents to place their retarded child in a custo ial 
institution. But today, experts believe that all but the 
most seriously retarded can benefit more by living ina 
community. 

Caring for the retarded at home requires greet 
tience and understanding. Many parents have difficulty 
adjusting to the fact that their child has below avert 
mental ability. Counselling has helped many parenta 
cept the situation and learn how to help their childre : 

Degrees of mental retardation. Mental ability bs 
be measured by 1Q—that is, a person's score on ale 
ligence test (see Intelligence quotient). People of a A 
age intelligence score from 90 to 109 on such ate 
1Q of below 70 signifies one of four degrees of me is 
retardation: (1) mild, (2) moderate, (3) severe, OF wp 
found. 

Mildly retarded people have IQ's of 5 
count for most of the mentally handicappe?- 
placed in special schools. Others attend normal de 
By the time the mildly retarded reach their late e° 4, 
they may be able to do simple schoolwork. Med af 
retarded adults can support themselves as unskl 
semiskilled workers. 

Moderately retarded people have IQ's © 
They can make little or no progress in such 
reading, writing, and arithmetic. Most requir’ "19 
schools. They can learn to care for themselves shops 
perform useful tasks at home or in sheltered W0 


severely retarded, people have IQ's of 20 to 35. They 
require training in language, personal hygiene, and get- 
ting along with others. Severely retarded individuals 
must be cared for throughout life. 

Profoundly retarded people have IQ's below 20 and 
ever advance beyond the mental age of a baby or tod- 
der. Many need total care to survive, though they may 
learn to walk and to recognize familiar faces. 

Causes. Mental retardation may result from many dif- 
ferent factors. The normal development of a human 
being is so complex that almost anything that interferes 
with it may contribute to retardation. 

Multiple causes. Many mentally retarded individuals 
seem to be handicapped by a combination of factors, no 
one of which by itself could have produced the retarda- 
tion Many mildly retarded children, for example, come 
fom families with little money, poor health, low educa- 
tional achievement, poor nutrition, and other disadvan- 
tages, Some parents are too discouraged or too over- 
worked to provide a good learning environment for 
their children, Furthermore, many different genes con- 
tribute to intelligence, and a child may inherit an un- 
lucky combination of many genes. 

Single causes. \n a small number of cases, a single 
tuse accounts for most of the retardation. These causes 
have such overwhelming effects that normal develop- 
ment isimpossible. Single causes may be genetic (inher- 
ited) or environmental. 

Genetic conditions causing mental retardation in- 
dude the presence of an extra chromosome or an ab- 
ee chromosome in the cells. Chromosomes are cel- 
Mar structures that contain the heredity-controlling 
mee presence of an extra chromosome causes 
ts ee (see Down syndrome). The fragile-X 
ins th Moles an abnormality of the X chromo- 

a As a the chromosomes that determines a per- 
nly ad n condition affects mostly males. More 
Hsia Fa may be caused by the absence of a 
ae romosome. Retardation may also result 

Hie genes ae ofa dominant gene or a pair of reces- 

im Phen pi interfere with normal growth or metabo- 
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sve genes Ban acid, results from a pair of reces- 
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infants also help reduce the number of cases. Damage 
resulting from PKU and a few other disorders can be 
controlled after birth by a special diet or treatment with 
drugs. 

Doctors can identify through tests some couples for 
whom having children would involve a high risk of ge- 
netic damage. Many such couples decide not to risk 
having a defective child. Other tests can reveal certain 
kinds of genetic conditions in an unborn baby. The par- 
ents may then decide to discontinue the pregnancy. See 
Genetic counselling. 

Retardation produced by multiple causes is more dif- 
ficult to prevent. Many experts believe the number of 
such cases could best be reduced by improving the liv- 
ing conditions, health, education, and economic level of 
the poor. 

Treatment. The mentally retarded cannot be “cured.” 
But in most cases, a great deal can be done to help their 
intellectual and social development. Much of this treat- 
ment consists of appropriate education or training. In 
many countries, it is the legal right of every school-age 
child, no matter how seriously retarded, to have the op- 
portunity to learn to function to the best of his or her 
ability. In some cases, training can begin in infancy. It 
may continue until the individual is well established in 
an adult role. 

As retarded children grow up, their education tends 
to centre more and more on the skills they will need as 
adults. Many mildly retarded adults become good work- 
ers and good citizens. Mildly retarded adults who can- 
not hold a job and moderately to severely retarded 
adults may work in a sheltered workshop, a centre that 
employs the handicapped. These men and women live 
with their families or in homes for the handicapped in 
the community, with qualified carers. Only the most se- 
verely retarded, who require total care, are likely to live 
permanently in residential facilities without doing any 
productive work. 

See also Special education; Special Olympics. 
Mental telepathy. See Telepathy. 

Menthol is a soft, white substance with a mint odour 
anda fresh, cool taste. It is widely used as an ingredient 
in cough and cold medicines, perfumes, and cigarettes. 
Menthol is found in oil of the leaves of the peppermint 
plant. 

Menthol is a differential anaesthetic—that is, a sub- 
stance that causes the loss of some sensations. There- 
fore, it can be used as a salve that reduces itching. How- 
ever, menthol also stimulates the receptor (receiver) 
cells in the skin that normally respond to cold. Thus, it 
gives a sensation of coolness that is unrelated to body 
temperature. The chemical formula of menthol is 
CioHz0. ` 5 

Mentor was the elderly friend and adviser of Odys- 
seus, the hero of the Odyssey, an ancient Greek epic. 
Before Odysseus (Ulysses in Latin) went to fight in the 
Trojan War, he made Mentor the guardian of his son, 
Telemachus. In Mentor’s shape, the goddess Athena 
helped Telemachus search for Odysseus. Today, the 
word mentor means a wise, faithful counsellor. 
Menuhin, Sir Yehudi (1916- ), is an American- 
born violinist who had spectacular success as a child 
prodigy. He promoted the works of contemporary com- 
posers and revived neglected, but valuable, music of the 
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past. He has combined the classical musical style of his 
early training with jazz and with the music of India and 
other countries. 

Menuhin was born in New York City. At the age of 7 
he appeared as a violin soloist with the San Francisco 
Orchestra, In 1959, he emigrated to the United Kingdom, 
where he became active in training young musicians. He 
founded the Yehudi Menuhin School for musically 
gifted children at Stoke d'Abernon, Surrey, England, in 
1963. In 1965, Menuhin was made an honorary Knight 
Commander, Order of the British Empire (KBE). He be- 
came a British citizen in 1985. 

Menuhin’s essays and speeches on music and other 
subjects were collected in Theme and Variations (1972). 
He also wrote Unfinished Journey (1977), an autobiogra- 

hy. 

Monzos; Sir Robert Gordon (1894-1978), served as 
prime minister of Australia for two periods—1939 to 
1941 and 1949 to 1966. He served longer than any other 
prime minister in Australian history. Menzies helped 
found the Liberal Party and dominated Australian politi- 
cal life during the 1950's and 1960s. 

As prime minister, Menzies presided over great 
changes in the Australian way of life. During the 16 years 
of Menzies’ second prime ministership, the Australian 
economy grew steadily, particularly in manufacturing. 
The average citizen prospered during this period. 

Bob Menzies, as he was familiarly known, was born in 
the small country town of Jeparit, in Victoria, Australia. 
He learnt to read quickly and from his earliest years was 
a lover of books. Menzies attended Wesley College in 
Melbourne and later Melbourne University. There he 
studied law and won many prizes. He graduated with 
first class honours in 1916 and became a barrister in 
1918, He married Pattie Leckie in 1920. In 1928, Bob 
Menzies was elected to the Legislative Council, the 
Upper House of the Victorian parliament. In 1934, he 
was elected to the federal Parliament in Canberra and 
became attorney general and deputy leader in the 
United Australia Party (UAP) government of Prime Minis- 
ter Joseph Lyons. 

On March 14, 1939, Menzies resigned as deputy 
leader and attorney general in the government. Twenty- 
four days later, Joseph Lyons, the prime minister, died in 
Sydney. Menzies became prime minister for the first 
time on April 26, 1939. He was then 44 years old. 

With the outbreak of World War II in September 
1939, the Menzies government was faced with the diffi- 
cult task of organizing Australia’s defences, During the 
next two years of his prime ministership, Menzies and 
his government came under severe criticism from many 
quarters for not doing enough to prepare Australia for 
war. Dissatisfaction within his own party eventually 
brought about Menzies’ resignation in 1941. 

Menzies led opposition parties in federal Parliament 
from 1943 to 1949. In 1944 he was one of the principal 
organizers bringing the anti-Labor forces together into 
one party. The new party was called the Liberal Party of 
Australia. His party returned to power in the elections of 
December 1949. 

Many important events happened in Australia during 
Menzies’ second prime ministership. In 1950, the Korean 
War broke out. Australia sent troops to Korea to support 
the United Nations forces. In the early 1950's, Menzies 


tried unsuccessfully to ban 
Australia’s Communist 
Party. In 1962, Australia 
sent a team of military ad- 
visers to South Vietnam. By 
the mid-1960's, Australia 
had 8,000 troops serving 
there, assisting the govern- 
ments of South Vietnam 
and the United States. 

Menzies never lost his 
love and admiration for the 
British. He described him- 
self on one occasion as 
being “British to the boot- 
heels.” He had a particular affection for the royal family 
and, as prime minister, he entertained Queen Elizabeth 
Il twice. The queen visited Australia in 1954 and 1963.In 
1963, the queen made him a knight of the Order of the 
Thistle, the second highest order the queen can bestow. 
In 1965, he was made lord warden of the cinque ports, 
succeeding Sir Winston Churchill. 

Menzies retired from the federal Parliament in 1966 
after serving 32 years as the member for Kooyong. He 
died on May 15, 1978. 

Mephistopheles is the Devil in a German legend y 
about a magician named Faust. In an anonymously writ- 
ten book called The History of Johann Faust (1587), Faust 
sold his soul to Mephistopheles in return for the Devils 
services for 24 years. The name Mephistopheles may 
come from three Greek words meaning not loving the 
light or, possibly, from the Hebrew mephiz (destroyer) 
and tophel (liar). 

In Johann von Goethe's drama Faust (1808, 1832), 
Mephistopheles is a clever evil spirit who is “part of that 
force, which would do ever evil, and does ever good: 
The Devil loses in the end, because the troubles he 
causes only help humanity to find wisdom and grace. 
Mephistopheles also appears in the operas Faust (1859) 
by Charles Gounod and Mefistofele (1868) by Arrigo I 
Boito, and in Christopher Marlowe's play The Tragica 
History of Doctor Faustus (written about 1588). 
Mercantilism was an economic system followed by 
England, France, and other major trading nations from, 
the 1500's to the late 1700's. Under this system, a nations 
government strictly regulated economic affairs to enric 
its treasury, especially by ensuring that exports ex” 
ceeded imports. r 

Mercantilism was based on two beliefs. First, me 
tilists judged a nation’s wealth by its stock of gold an” 
silver, rather than by standards of living or other meas 
urements. Second, the mercantilists believed the Wo" 
had a limited supply of wealth, and so one country 
could grow rich only at the expense of another. i 

According to the mercantilists, a nation that did H 
have gold or silver mines had to rely on foreign tra i 

become rich. They called for an excess of exports ye 4 
imports, a situation they termed a favourable balant: 
trade. At that time, gold served as the chief means © h 
settling international debts. A nation that exported M 
than it imported could collect the difference in 9 
from the importing countries. 

To maintain a favourable balance of trade, mer 
ist governments imposed high tariffs and other res 
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tions on imports. In addition, the governments strongly 
encouraged the growth of domestic industries. Many 
mations sought overseas colonies, which served as mar- 
ets for exports and as sources of raw materials. Mer- 
cantilist governments also encouraged population 
‘growth, because a large population provided a supply 
oflabour and a market for industrial products. Some na- 
tions prohibited the sale of gold and other precious 
metals to foreigners. 

During the late 1700's, the mercantilist systems of 
many countries were gradually replaced by a policy 
walled laissez faire, Under laissez faire, the government 
played a limited role in economic affairs. 

Today, the term mercantilism is sometimes used to 
describe policies that protect domestic industries from 
foreign competition. In addition, mercantilist efforts to 
plan economic activity resemble government planning 
under Communism and socialism, But there are many 
differences between mercantilism and a socialist or 
Communist system. 

See also Colonialism (Economic policies). 

Mercator, Gerardus (1512-1594), was a Flemish ge- 
ographer who became the leading mapmaker of the 
1500s, He won lasting fame because of his world map of 
1569, It introduced a new way of showing the roughly 
ball'shaped earth on a flat sheet of paper. This method, 
talled the Mercator projection, proved ideal for naviga- 
tion and is still used today. 

Onamap using the Mercator projection, the meridi- 
ans lines of longitude) and the parallels (lines of lati- 
tude) appear as straight lines that cross at right angles. 
The straight lines, plus the aid of a compass, help navi- 
Gitors plot accurate routes. However, many geographi- 
Betis on this kind of map are exaggerated in size. 

ee Map (Cylindrical projections). 
etre was born in Rupelmonde, Flanders (now 
N ae original name was Gerard Kremer, but he 

a the Latin form of this name. Mercator studied at 
itt aey of Louvain. Later, he made globes and 

4 a ia for Holy Roman Emperor Charles 
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titled Atlas. This title marked the first use of the word 
atlas to describe a collection of maps. 

Mercator projection. See Map (Cylindrical projec- 
tions). 

Mercenary is a person who serves the armed forces 
of a foreign country for money. Most men and women 
who become mercenaries do so to make money or be- 
cause they love war and adventure. 

In ancient times, Persia, Greece, and Rome used mer- 
cenaries. Mercenaries were most common from about 
1100 to 1500. At that time, many rulers hired trained pro- 
fessional soldiers to protect their states. Some rulers 
made money by hiring out their mercenary armies to 
other states. 

During the American Revolution (1775-1783), Great 
Britain hired German soldiers to fight the American col- 
onists. On the opposing side, military heroes such as Ca- 
simir Pulaski of Poland and Baron von Steuben of 
Prussia—both of whom helped the colonists—were also 
mercenaries. 

The rise of national armies largely ended the need for 
mercenaries. Today, a few countries in developing areas 
use mercenaries instead of or as part of their military 
forces. 

See also Army (Armies in the Middle Ages); Hessians. 
Merchandising. See Marketing. 

Merchant. See Trade (Early trade). 

Merchant navy, or merchant marine, is a fleet made 
up of a nation’s commercial ships and the men and 
women who operate them. It includes both cargo and 
passenger ships. 

The importance of a country's merchant navy is meas- 
ured by its gross tonnage, rather than by the number of 
ships. Gross tonnage is the total space within the hull 
and enclosed deck space on a ship. Each 100 cubic feet 
of space in a ship equals 1 gross ton. 

Technically, the tiny African country of Liberia has the 
world’s largest merchant navy. About 1,550 ships total- 
ling 51 million gross tons fly its flag, but few are actually 
Liberian vessels. Many ship owners from other coun- 
tries register their vessels in Liberia because taxes 
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Gerardus Mercator, above, 
worked out a basic system for 
mapmaking. His world map of 
1538, /eft, shows many of the 
new lands discovered by ex- 
plorers, including America. 
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Merchant navy ships in Britain’s fleet include many large oil 
tankers such as the British Skill, above. In the engine control 
room of a tanker, right, engineers keep watch on the efficient 
and safe running of the ship's engines. 


are lower there. The Liberian flag, and others used for 
this purpose, are called flags of convenience. Countries 
with large merchant navies include Greece, Japan, Pan- 
ama, and the United States. 

For a list of the leading merchant fleets of the world, 
see Ship (table). 

Merchant of Venice. See Shakespeare, William 
(Shakespeare's plays). 

Mercia was one of the great kingdoms of England in 
the time of the Anglo-Saxons. It lay to the east of Wales, 
between Wessex in the south and Northumbria in the 
north. It was probably founded in the A.D. 500s, and be- 
came the most powerful of the English kingdoms in the 
700s under kings Ethelbald and Offa, the effective over- 
lords of England, Egbert, king of Wessex, conquered 
Mercia in about 825. Mercia never regained its former 
power. See also Offa's Dyke; Shropshire; United King- 
dom, History of the. 

Mercouri, Melina (1925-1994), was a Greek actress 
and politician. She served as minister of culture in the 
socialist government from 1981 until her death. Mer- 
couri travelled widely, promoting Greek arts and sports, 
and the feminist cause. 

Mercouri was stripped of her citizenship by the mili- 
tary junta which took power in Greece in 1967. She lived 
in Paris, continuing her acting career while campaigning 
for civilian government in Greece. She returned to 
Greece in 1974 when the junta fell. In 1977, Mercouri 
was elected to parliament for a poor district of Athens, 
where she was born, and where her father was once 
deputy mayor. 2 

In her early career, Mercouri trained at the Greek Na- 
tional Theatre. In 1955, she made her film debut in 
Stella, and won international fame in 1960 with Never 
On Sunday, directed by her American husband, Jules 
Dassin. Her autobiography, / was Born Greek, was pub- 
lished in 1971. 


Mercurochrome is the trade name for a weak anti- 
septic that is used in a water solution. The official name 
is merbromin. Mercurochrome is one of a group of anti- 
septics called organic mercurials that contain mercury. 
Mercurochrome is a coarse, green powder, butina 
water solution it is a deep red. Mercurochrome's chemi- 
cal formula is C,,H,0,Na,Br,Hg. Mercurochrome solu- 
tions normally do not burn or irritate when applied to 
wounds. See also Antiseptic. 

Mercurous chloride. See Mercury (metal). ` 
Mercury is a chemical element with symbol Hg. It isa 
silver-coloured metal, and unlike any other metal, it Hh 
liquid at room temperature. It flows so easily and rapidy 
that it is sometimes called quicksilver. No one knows 
who discovered mercury, but the ancient Chinese, EgyP 
tians, Greeks, Hindus, and Romans knew about the 
metal. It was named after the swift messenger of the 
gods in Roman mythology. 

Mercury is used in some types of thermometer: rat 
barometers. Mercury compounds have uses in aoe 
ture and industry. They were once widely used in A 
common products as paint and paper. As a result, m 
cury became widespread in the environment in so 
places. Mercury, however, is extremely poisonous a 
can cause illness or death. After many people hed i 
its dangers, industries and government agencies oat 
trying to reduce the amount of mercury reaching tl 
vironment. ? ic 

The atomic weight of mercury is 200.59 and its reise 
number is 80. Mercury melts at — 38.87 °C and boil 
356.58 °C. 4 

Uses. Mercury has many properties (qualitie an 
make it useful. For example, mercury expands a ins lig: 
tracts evenly when heated or cooled. It also remar 
uid over a wide range of temperatures and does es in 
stick to glass. These properties have prompted its 
thermometers. 
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Mercury is a silver-coloured liquid at room temperature, right. 
Most mercury comes from the ore cinnabar, /eft. 


Mercury conducts electricity and is used in some 
tlectric switches and relays to make them operate si- 
lently and efficiently. Industrial chemical manufacturers 
ise mercury in electrolysis cells to change substances 
with electricity. Mercury vapour, used in fluorescent 
lamps, gives off light when electricity passes through it. 

Various alloys (mixtures of metals) containing mer- 
tury have many uses. Mercury alloys are called amal- 
gams. They include silver amalgam, a mixture of silver 
ind mercury that dentists use to fill cavities in teeth. 
Many dry cell batteries contain amalgams of zinc and 
cadmium to prevent impurities from shortening the life 
fthe battery. See Amalgam. 
ae Mercury is less abundant in the earth's 

i an many other metals. However, because mer- 
lly deposits are quite concentrated, it is readily avail- 
Ma of the mercury used by people comes from 
ki ES a cinnabar. To obtain pure mercury, refiners 
A i ar in a flow of air. Oxygen in the air com- 
ay sulphur in the ore, forming sulphur dioxide 

} eaving mercury behind. 
ae in 1991, the Soviet Union was the 
Btn $ Hea of mercury. Other mercury-producing 
eae Algeria, China, the Dominican Repub- 
bey and th, ermany, Italy, Mexico, Slovakia, Spain, Tur- 

if the United States, 
ito iyi Chemists divide mercury compounds 
Pound aa M mercurous or mercury (I) com- 

Poin eee mercuric or mercury (ll) compounds. 
HCl) also ae include mercurous chloride 
H0,) Cal cal led calomel, and mercurous sulphate 
Scientists on is an antiseptic used to kill bacteria. 
ts on orga mercurous sulphate to speed up certain 

ee nic compounds. 

i compounds include mercuric chloride 
Aisin fect powerful poison that surgeons once used to 
Tosi wounds. Mercuric chloride is also called cor- 
Ye sublimate or bichlori 

i APRA ic oride of mercury. Most ammu- 
plosive, nE E fulminate (HglOCNI,) to set off its 
HgS) in rA manufacturers use mercuric sulphide 
tury batteries ga red pigment called vermilion. Mer- 
anic meer mercuric oxide (HgO). Several or- 
Uses, Fop E compounds have important medical 
Which doctor ple, some medicines called diuretics, 

S use to treat kidney disease, contain these 
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compounds. The antiseptic Mercurochrome is also a 
mercuric compound. 

Mercury in the environment is hazardous chiefly 
because its poisonous compounds have been found in 
plants and animals that people use for food. Scientists 
have discovered poisonous mercury compounds in 
such foods as eggs, fish, grain, and meat. Mercury acts 
as a cumulative poison—that is, the body has difficulty 
eliminating it. Thus, it may collect over a long time, 
eventually reaching dangerous levels. 

Among the most dangerous mercury compounds are 
those containing methyl mercury. They can damage 
brain cells. In the mid-1950's, more than 600 Japanese 
were poisoned by fish that contained large amounts of 
methyl mercury. The mercury came from industrial 
wastes that had been dumped into the bay where the 
fish were caught. In the early 1970's, some tuna and 
swordfish sold in U.S. shops were found to contain dan- 
gerous amounts of mercury. The government recalled 
the fish from the shops and warned the public. 

Government and industry are working to keep mer- 
cury out of the environment. Some countries prohibit in- 
dustrial dumping of wastes containing mercury. Much 
mercury has been put into the environment in other 
ways. Mercury compounds were once used to prevent 
fungi from growing in timber, paint, paper, and seeds, 
and to kill plant fungus diseases. Shipbuilders used 
paint containing mercury to prevent marine animals and 
plants from growing on the hulls of ships. 

Related articles in World Book include: 


Barometer Mercurochrome 
Cinnabar Metallurgy (Amalgamation) 
Environmental pollution (dia- Thermometer 
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gram: How mercury reaches 
people) 


Mercury is the planet nearest the sun. It has a diame- 
ter of 4,878 kilometres, about two-fifths the earth's diam- 
eter. Mercury's mean distance from the sun is about 57.9 
million kilometres, compared with 108,230,000 kilome- 
tres for Venus, the second closest planet. 

Because of Mercury's size and nearness to the 
brightly shining sun, the planet is often hard to see from 
the earth without a telescope. At certain times of the 
year, Mercury can be seen low in the western sky just 
after sunset. At other times, it can be seen low in the 
eastern sky just before sunrise. Observing Mercury with 
an optical telescope can be risky because of its close- 
ness to the sun. An observer must make sure that the 
sun does not enter his or her field of view when looking 
atthe planet. Looking directly at the sun through a tele- 
scope is dangerous and will result in blindness. 

Orbit. Mercury travels around the sun in an elliptical 
(oval-shaped) orbit. The planet is about 46 million kilo- 
metres from the sun at its closest point, and more than 
69.8 million kilometres at its farthest. It is 91.7 million 
kilometres from the earth at its closest approach. 

Mercury moves around the sun faster than any other 
planet. The ancient Romans named it Mercury in honour 
of the swift messenger of their gods. Mercury moves at 
about 48 kilometres per second and goes around the 
sun once every 88 earth-days. The earth goes around the 
sun once every 365 days, or one year. 

Rotation. As Mercury moves around the sun, it ro- 
tates on its axis, an imaginary line that runs through its 
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centre. The planet rotates once about every 59 
earth-days—a rotation slower than that of any other 
planet except Venus. As a result of the planet's slow ro- 
tation on its axis and rapid movement around the sun, a 
day on Mercury—that is, the interval between one sun- 
rise and the next—lasts 176 earth-days. 

Until 1965, astronomers believed that Mercury ro- 
tated once every 88 earth-days, the same time as the 
planet takes to go around the sun. If Mercury did this, 
the sun would seem to stand still in Mercury's sky. One 
side of the planet would always face the sun, and the 
other side would always be dark. In 1965, however, as- 
tronomers bounced radar beams off Mercury. The sig- 
nals returning from one side of the planet differed from 
those from the other side. Using these beams, the as- 
tronomers measured the movement of the opposite 
sides and found the planet's true rotation time. The 59- 
day rotation period is two-thirds of the 88-day period 
that makes up a year on Mercury. 

Phases. When viewed through a telescope, Mercury 
can be seen going through “changes” in shape and size. 
These apparent changes are called phases, and resem- 
ble those of the moon. They result from different parts 
of Mercury's sunlit side being visible from the earth at 
different times, 

As Mercury and the earth travel around the sun, Mer- 
cury can be seen near the other side of the sun about 
every 116 days. At this point, almost all its sunlit area is 
visible from the earth. It looks like a bright, round spot 
with almost no visible marks. As Mercury moves around 
the sun toward the earth, less and less of its sunlit area 
can be seen, After about 36 days, only half its surface is 
visible, After another 22 days, it nears the same side of 
the sun as the earth, and only a thin sunlit area is visible. 
The amount of sunlit area that can be seen increases 
gradually after Mercury passes in front of the sun and 
begins moving away from the earth. 

When Mercury is on the same side of the sun as the 
earth is, its dark side faces the earth. The planet is usu- 
ally not visible at this point because Mercury and the 
earth orbit the sun at different angles. As a result, Mer- 
cury does not always pass directly between the earth 
and the sun. Sometimes Mercury is directly between the 
earth and the sun. When this occurs, every 3 to 13 years, 
the planet is in transit and can be seen as a black spot 
moving against the sun's disc, 

Surface and atmosphere. Mercury's surface ap- 
Pears to be much like that of the moon. It reflects about 
6 per cent of the sunlight it receives, about the same as 
the moon's surface reflects. Like the moon, Mercury is 
covered by a thin layer of minerals called silicates in the 
form of tiny particles, It also has broad, flat plains; steep 
cliffs; and many deep craters similar to those on the 
moon, Many astronomers believe the craters were 
formed by meteors or small comets crashing into the 
planet. Mercury's atmosphere is too thin to slow down 
approaching meteors and burn them up by friction. 

Although Mercury may have a moonlike surface, its 
interior appears to resemble that of the earth, Many sci- 
entists think the interiors of both planets consist largely 
of iron and other heavy elements. The discovery of a 
magnetic field around Mercury led some scientists to 
believe that the planet has a large core of liquid iron, 

just as the earth does. 


i itis di- 
Mercury appears as a tiny dot against the sun when 
rectly Bainn the sun and the earth. Mercury is so small andso 
near the sun that a telescope is needed to see it at this point. 


Mercury at a glance 

Mercury, shown in blue in the diagram, is the 
closest planet to the sun. The ancient symbol 
for Mercury, right, is still used by astronomers. 


Distance from sun: Shortest—46 million kilometer A 
Greatest—698 million kilometres; Mean—57.9 mil 
kilometres. slometresi 

Distance from earth: Shortest-91.7 million kilome! 
Greatest—21839 million kilometres. 

Diameter: 4,878 kilometres. 

Density: 5.44 g/cm? 

Length of year: 88 earth-days. 

Rotation period: 59 earth-days. 

Temperature: — 173" to 427° C. 

Atmosphere: Helium, hydrogen, oxygen. 

Number of satellites: None. 


Mercury was first photographed in detail on 
1974, by the U.S. probe Mariner 10 The probe was 
0,000 kilometres from Mercury. 


ty is dry, extremely hot, and almost airless. The 
are about seven times as strong on Mercury 
are on the earth. The sun also appears about 2} 
large in Mercury's sky as in the earth's. Mercury 
t have enough gases in its atmosphere to re- 
amount of heat and light it receives from the 
ep on the planet may reach 427° C 
‘slows y. But at night the temperature may drop 
ce +173" C. Because of the lack of atmosphere, 


S sky is black, and stars probably can be seen 
se is surrounded by an extremely small amount 
z thi 


the day. 
id hydrogen, and neon. There are also mere 
as gases argon, carbon dioxide, krypton, and 
Fossil envelope of gasses is so thin that the great- 
e atmospheric pressure (force exerted by the 
9ases) on Mercury would be about 
is oo per square centimetre. The at- 
4 sure i i 
Sentiner, on the earth is about 1 kilogram per 
her 3 a and animal life of the earth could not live on 
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xygen and the intense 
form ot tifa sts strongly doubt that the planet has any 
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Density and mass. Mercury's density is slightly less 
than the earth's (see Density). That is, a portion of Mer- 
cury would weigh almost the same as an equal portion 
of the earth. Mercury is smaller than the earth and has 
much less mass (see Mass). Mercury's smaller mass 
makes its force of gravity only about a third as strong as 
that of the earth. An object that weighs 45 kilograms on 
the earth would weigh only about 17 kilograms on Mer- 
cury. 

Flights to Mercury. The United States Mariner 10 
became the first and only spacecraft to reach Mercury. 
The unmanned spacecraft flew to within 740 kilometres 
of Mercury on March 29, 1974. It swept past the planet 
again on Sept. 24, 1974, and on March 16, 1975. During 
those flights, the spacecraft photographed portions of 
the surface of Mercury. It also detected Mercury's mag- 
netic field. 

Mariner 10 became the first spacecraft to study two 
planets. The probe photographed and made scientific 
measurements of Venus while travelling to Mercury. As 
the probe flew near Venus, the planet's gravity pulled on 
the spacecraft, causing it to move faster. Thus, Mariner 
10 reached Mercury in less time and by using less fuel 
than if it had flown directly from the earth. 

In the future, unmanned space probes may go into 
orbit around Mercury, crash into it, or land on it. The 
data returned by such probes will give astronomers a 
better picture of what the planet is like. Scientists may 
be able to determine how 
Mercury was formed. 
Manned exploration of 
Mercury will be difficult 
because of its unfavour- 
able surface conditions. 

See also Evening star; 
Planet; Solar system; 
Space travel. 

Mercury was the mes- 
senger of the gods and the 
god of roads and travel in 
Roman mythology. The an- 
cient Romans also wor- 
shipped Mercury as the 
god of commerce, prop- 
erty, and wealth. The 
words commerce, mer- 
chandise, and merchant 
are related to his name. 
The Romans considered 
Mercury rather crafty and 
deceptive, and even as 
being a trickster or thief. 
Criminals regarded him as 
their protector. Mercury 
resembled the god Her- 
mes in Greek mythology. 

Mercury delivered his 
messages with miraculous 
speed because he wore 
winged sandals called ta- 
laria. He also wore a broad- 
brimmed winged hat 
called a petasus and car- 
ried a winged staff. The 


The Louvre, Paris 


Mercury is a bronze statue 
by Giovanni Bologna of Italy. 
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Greeks called the staff a kerykeion, from the Greek word 
for messenger. In Latin, the language of the Romans, the 
word was changed to caduceus. Mercury's caduceus 
had snakes curled around it to protect him on his trav- 
els. In ancient times, most messengers and travellers 
wore a hat similar to Mercury's petasus. Messengers 
also carried a staff to identify themselves so they could 
travel freely. Mercury later became associated with 
magic and science, and his caduceus has come to sym- 
bolize medicine. 

Mercury was the son of Jupiter, the king of the gods, 
and Maia, a minor goddess. Artists portrayed him as a 
handsome, alert, and intelligent young man. One of the 
planets was named after Mercury. 

See also Hermes. 

Mercury programme. See Astronaut. 

Mercury vapour lamp. See Electric light. 

Mercy killing. See Euthanasia. 

Meredith, George (1828-1909), was an English novel- 
ist and poet. He wrote in a subtle poetic prose, rich in 
metaphor. His best-known novel, The Ordeal of Richard 
Feverel (1859), is the story of the harm done to a young 
man who is sheltered by his father and educated at 
home. It is one of several novels written by Meredith in 
which a duel is fought over a woman. The Egoist (1879) 
and Diana of the Crossways (1885) show Meredith's sup- 
port for the emancipation of women. The heroine exer- 
cises freedom of choice in love and marriage. 

Meredith thought his poetry had more merit than his 
novels. His Modern Love (1862) is one of the finest po- 
etic works of the Victorian Age. It is a long beautifully 
written sequence of 16-line sonnets inspired by his un- 
happy marriage to his first wife, who deserted him. Mer- 
edith was born in Portsmouth. He worked for many 
years as a journalist and literary critic. 

See also English literature (Later Victorian literature). 
Merensky, Hans (1871-1952), was a leading geologist 
and naturalist in South Africa. He made an outstanding 
contribution to the development of the country’s natural 
resources, 

Merensky was born at Botshabelo, Sekhukhuneland, 
in the Transvaal. His parents were German missionaries. 
He was educated in Germany and became a mining en- 
gineer. He returned to South Africa in 1904, 

In 1924, after examining samples of ore from 
Sekhukhuneland, Merensky accurately located the larg- 
est and most important platinum ore reserve in the 
world. The Merensky Reef stretches for more than 300 
kilometres. In 1926, he predicted that diamonds would 
be found near fossilized oysterbeds off the mouth of the 
Orange River. Later, the claims he staked nearby pro- 
duced diamonds unequalled for size and quality. 
Through his work, the Bushveld Complex north of Preto- 
ria has yielded vast quantities of valuable minerals, 
Merensky was also keenly interested in nature conser- 
vation and experimental agriculture. 

See also Bushveld Complex. 

Merganser is the name of a group of ducks that eat 
fish. Mergansers grasp fish in their straight narrow bills 
which are hooked at the tips and notched at the edges. 
For this reason, people sometimes call them sawbills, 
The common merganser, or goosander, and the red- 
breasted merganser live throughout north temperate re- 
gions. The hooded merganser lives in North America 


The common merganser has a straight bill hooked at the tip 
and notched at the edges. The bird is also called the goosander, 


but is sometimes seen in Europe. Most mergansers mi- 
grate south for the winter. 

Mergansers have tufts of feathers on their heads. The 
male's feathers are black and white, and the female's are 
greyish-brown. The goosander has a glossy greenish- 
black head and upper neck. The red-breasted mergan- 
ser has a cinnamon-red breast. The hooded merganser 
has a large black-and-white head crest with two curving 
bands of black on the sides. 


Scientific classification. Mergansers belong to the family 
Anatidae. The goosander is Mergus merganser. The red- 
breasted merganser is M. serrator. The hooded merganser is 
Lophodytes cucullatus. 


Mergenthaler, Ottmar (1854-1899), invented the Li 
notype typesetting machine. He made a device with a 
keyboard that composed matrices (moulds) for letn 
and cast an entire line of type at once. He demonstrate 
and patented the Linotype in 1884. It was first used in 
1886. He was born in Württemberg, Germany, and went 
to the United States in 1872. See also Linotype. 
Merger is the combination of two or more separate 
companies into a single corporation. Companies wie 
merge always do so because they want to. This is unlike 
a take-over in which one company takes over another 
against its wishes. In some mergers, firms of similar size 
join to form an entirely new corporation. anu 
There are three basic types of mergers—horizont 
vertical, and conglomerate. Horizontal mergers com? A 
companies in the same business. Vertical mergers join 
supplier and a user, such as a tyre company and nae in 
company. Most conglomerate mergers combine firm 
unrelated markets. -ns that 
Critics of mergers argue that they produce firms p 
have a monopoly over prices and output. Dele 
mergers maintain that they benefit the public by ma 
companies more efficient and better able to supply 
products at reasonable prices. ole 
Meridian is a line drawn from the north to south 
on a globe of the earth. Each line goes halfway arou! z 
the globe and meets another line at both poles. ne 
lines are called meridians. Two meridians that meet 
the poles form a meridian circle. Meridian lines ae or 
used to measure longitude, which is the distance & 
west of a line passing through Greenwich, Englan cove 
Geographers think of the whole world as being line 
ered by meridians. Wherever you are, an imaginary 


called a meridian passes through the place where you 
are standing. When the sun shines directly down on that 
jne, itis noon al! along the meridian. 

inorder to measure distance, everyone had to start 
countin meridians from the same place. Geographers 
‘who met at Washington, D.C, in 1884 decided that a line 
passing through the observatory at Greenwich, England, 
wwould be called the prime meridian. Distances on the 
map are measured east or west of this line. The /ongi- 
ude of a place is its distance east or west of the prime 
meridian, Pilots and sailors can tell where they are in the 
sky or on the sea if they know the degrees of longitude 
ad atitude. Changes in time can be measured by de- 
prees of longitude. Longitude is measured in degrees, 
minutes, and seconds. At the equator, a degree is about 
m kilometres wide. Distances to the north and south 
i equator are measured in /atitude. 
also Greenwich meridian; International Date 
ude; Longitude; Map (illustration: Lines of lon- 
Standard time. 
mée, Prosper (1803-1870), a French author, is 
nown for his novelettes (short novels). One of 
Carmen’ (1845), was the source for Georges 
famous opera of the same name (see Opera [Car- 
Mérimée's other novelettes include “Mateo Fal- 
(1829) and “Colomba” (1840), tales of violence set in 
"The Venus of Ille” (1837) is a fantastic tale in 
a ithe hero is apparently killed by a statue. 

“Mérimée was born in Paris. His first works were Thea- 
‘eof Clara Gazul (1825), a group of plays; and La Guzla 
11827), a book of ballads. He fooled the public by saying 
‘hese Works were translations. Mérimée wrote during 
lheromantic age, and his work has elements of both ro- 
| intic and classical literature. It is romantic in the vio- 
“ntpassions it portrays, and in the strong personalities 
lis characters, Mérimée’s work is classical in its un- 
lotional presentation, formal style, and its attention to 


a 1850's, Mérimée worked to arouse French in- 
| st in Russia and its literature through his essays and 
ee As inspector general of historic monu- 

ae NE Was active in restoring and preserving impor- 
Mmonuments in France. Mérimée also wrote much 
lin addition to his plays and fiction. 

0. See Sheep (Fine-woolled sheep); Wool 

ces of wool; History). 

onethshire was a county in northwestern 
S:Itwas abolished as a county in 1974. See Clwyd; 
ledd; Meirionnydd. 

n. See Falcon (picture). 

in. See Round Table; Arthur, King. 

om was a mythical creature that lived in the sea. 
ihe popular belief, mermaids had bodies that 
a uman and half fish. They attracted mortal 
te beauty and their singing. They would sit 
their golden hair. A magic cap lay beside 

s Pe slip the cap on the head of the man 

being could eo take him away with them. A human 

Th _ ive in the sea by wearing the magic cap. 

: ere also mermen, who captured mortal maid- 


-Merm 
Ae a and Mermaids are often found in art and po- 
an especialh animals, such as the seal, the dolphin, 
ally the manatee or sea cow, look a little like 


, oe 
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human beings from a distance. This similarity in appear- 
ance may explain the stories. 

See also Sirenia. 

Mermaid Tavern was a famous Elizabethan inn. It 
stood in Bread Street, Cheapside, near the Mansion 
House in the City of London. The name of the tavern 
came from the painted sign of a mermaid hanging out- 
side its door. In the late 1500's and early 1600s, brilliant 
literary figures often met there. They included William 
Shakespeare, Ben Jonson, Francis Beaumont, John 
Fletcher, John Selden, John Donne, and Robert Herrick. 
Merovingian was the name given to a line of Frankish 
kings who conquered Gaul and surrounding lands be- 
ginning in A.D. 486 and ruled until 751. The Franks were 
Germanic peoples, and Gaul was a region that included 
present-day France, Belgium, Luxembourg, and south- 
western Germany. The name Merovingian comes from 
Merovech, a relative of the first Merovingian ruler, Clo- 
vis |. 

Clovis | was also the most powerful Merovingian 
king. He unified the Franks under his rule. By the time he 
died in 511, he had conquered northern and southwest- 
ern Gaul and additional land in what is now western 
Germany. The kingdom was then divided among four of 
Clovis’ sons, who added southeastern Gaul and other 
territory to the realm. However, a process of further di- 
viding the kingdom led to numerous civil wars that se- 
verely weakened the dynasty. In 751, the last Merovin- 
gian king, Childeric III, was replaced by Pepin the Short, 
the first ruler from the Carolingian dynasty. 

See also Clovis I; France (The Carolingian dynasty); 
Franks; Pepin the Short. 

Merrick, John. See Neurofibromatosis. 
Merrimack. See Monitor and Merrimack. 
Merry-go-round is a popular children’s ride at 
amusement parks and theme parks. A merry-go-round 
basically consists of brightly painted horses and other 
animals mounted on a circular platform. Benches that 
resemble chariots may also be mounted on the plat- 
form. Riders sit on the animals and benches. A motor 


A beautiful, two-level merry-go-round entertains children 
and adults who ride on its benches and brightly coloured ani- 


mals. Most merry-go-rounds play music as they revolve. 
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causes the platform to revolve. Some animals are at- 
tached to poles that move up and down as the merry- j 
go-round moves. On most merry-go-rounds, a mechani- 
cal organ plays music while the ride is in motion. 

The merry-go-round is the oldest amusement ride 
still in use. The term merry-go-round first appeared as 
early as 1729 in a poem in an English newspaper. 
Merry Wives of Windsor. See Shakespeare, Wil- 
liam (Shakespeare's plays). 

Mersey. See Mersey, River; Merseyside. 

Mersey, River, is an important trade waterway in 
northwest England. The Mersey rises in the Pennine 
Hills, flows southwest past Runcorn, and enters the Irish 
Sea near Liverpool. The Mersey is about 100 kilometres 
long. 

A system of docks and basins extends along both 
banks of the estuary (mouth) of the Mersey at Liverpool 
and Birkenhead. A railway tunnel under the river con- 
nects the two manufacturing centres. An underwater 
tunnel for highway traffic was completed in 1934. The 
Manchester Ship Canal connects Salford and Manches- 
ter with the river (see Manchester, Greater). 
Merseyside was a metropolitan English county from 
1974 to 1986. Merseyside was purely an administrative 
county, named after the River Mersey. The estuary 
(mouth) of the Mersey cuts through Merseyside, in 
northwestern England, and empties into the Irish Sea. 

Merseyside is dominated by the city of Liverpool. 
Some inhabitants of Liverpool have their own dialect, 
Scouse, which is distinct from the Lancashire dialect of 
nearby towns. Songs and poems by local people are 
popular in a number of Liverpool's public houses and 
places of entertainment. 

Merseyside was created as a metropolitan county in 
1974, The new county included an area that was previ- 
ously included within Lancashire. South of the River 
Mersey, Merseyside took over part of the Wirral Penin- 
sula, previously in Cheshire. In 1986, the metropolitan 
county was abolished, and its powers were transferred 
to the metropolitan districts within Merseyside. Since 
then, the metropolitan districts have held all local gov- 
ernment powers in Merseyside. 


People and government 


The proportion of Roman Catholics in Liverpool is 
much higher than in most other parts of the United 
Kingdom. Many of these Roman Catholics are de- 
scended from Irish immigrants, Liverpool Protestants 
hold an Orangemen’s March each July 12, But, in con- 
trast to the strife in Northern Ireland, relations between 
Roman Catholics and Protestants in Liverpool are gener- 
ally good. Apart from Liverpool, the Merseyside region 
has no great concentration of any particular religious 
group. 


Facts in brief about Merseyside 


Largest towns: Liverpool, Birkenhead, St. Hel a 
Area: 650 km? ae 


Population: 7997 census—1,376,800. 

Chief products: Manufacturing—animal foodstuffs, bricks, 
cable making, candles, cars, chemicals, chocolate, flour mill- 
ing, food processing, glass, margarine, printing, soap. Mining 
—clay, coal, white sand. 


Recreation. Association football is an important part 
of the life of Merseyside. The two leading football clubs 
are Everton and Liverpool, both of which play in the Pre. 
mier League. Tranmere Rovers (at Birkenhead) play in 
the Football League. All these teams attract large crowds 
of supporters. 

Rugby Union is popular, with several outstanding 
local teams in the region, such as Birkenhead Park, New 
Brighton, and Waterloo. Rugby League also has many 
supporters, 

Aintree has the horse-racing course that stages the 
Grand National race each March or April. Another 
horse-racing course is at Haydock. Golf is popular in 
Merseyside. There are two international championship 
golf courses, the Royal Liverpool Club, at Hoylake, and 
Birkdale, at Southport. Along the coast are a number of 
sailing clubs, 

Local government. Merseyside is divided into five 
metropolitan districts. Each district is responsible forall 
local government services within its area, including edu- 
cation, libraries, parks, planning, and social services, 
The districts are Knowsley, Liverpool, St. Helens, Sefton, 
which includes Bootle and Southport, and Wirral. 

The crown court meets at Liverpool and at Birken- 
head. The local police force is the Merseyside Police, 
which has headquarters at Liverpool. 


Economy 


Manufacturing. Traditionally, industry in the Mer- 
seyside area has been associated with materials arriving 
at the ports of Birkenhead and Liverpool. Many indus- 
trial establishments around the docks in both of these 
ports use imported raw materials. These establishments 
include animal-feed and oilseed-crushing mills and flour 
mills. There is also a marine engineering and shipbuild- 
ing industry, particularly on the southern side of the 
Mersey estuary. Birkenhead has a steelworks using iron 
ore unloaded at the local Bidston docks. 

Works producing candles, margarine, and soap are 
further up the Mersey estuary at Port Sunlight and 


i d 
Merseyside is a region in northwestern England. It is nam? 
after the River Mersey. 


Tne 


borough. Inland, at Moreton, there is a factory that 
lufactures chocolate. The factory was built to employ 
urplus female labour. 
eee Pilkington works at St. Helens produces 
a is industry developed because of local supplies 
ac Pure sand. Prescot has long had a watchmak- 
ie lustry and is the centre of a cable-producing in- 
oe years, new industrial estates have devel- 
x e ntree, Huyton, Kirkby, and Speke. They have a 
ety of factories. The estate at Aintree has a 

rocessing industry. 

eyside has two areas of motorcar manufacture. 


= is at Halewood, in the eastern part of the 


it ae works belonging to Ford. The other area is 
i , in the Wirral, and has works belonging to 


rMeeagt Liverpooťs docks run along the side of 

\ he Bey. many of them built on reclaimed 

buts ere opment is the Seaforth project, new 

Raich andle container traffic. Birkenhead’s 

kilo are smaller than Liverpool's, extend more 

pers inland from the Mersey estuary. 

ita es is on the southwestern edge of the 
3 ae coalfield. The industry has declined, 

iite produces some coal. The area also pro- 

waite sand for the local glass-making industry. In 

^ area, clay is quarried for use in local brick- 


al and co; Ş 
d mputer-based industries flourish 
Around the Bootle area of Sefton. The headquar- 


enne cathedrals dominate the skyline of the city. In the foreground is the Roman 
ič cathedral and in the background, on a low hill, is the Church of England cathedral. 
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ters of the National Giro Centre are located at Bootle, as 
are the computers of the Midland Bank, the Liverpool 
Building Society, and the Inland Revenue. 

Agriculture. Merseyside is mainly built-up and has 
little land available for agriculture. Farmers in the county 
specialize in producing dairy goods and vegetables for 
the county's large towns. The Wirral has some large 
dairy farms, with some arable land producing cattle fod- 
der. Market gardeners grow produce on the flat land 
north of Liverpool and in the northwestern corner of the 


Wirral. 


Transport. The main Merseyside railway station is 
Lime Street, which has fast electric train connections 
with other major cities of Britain. The Mersey Railway 
links Liverpool with Rock Ferry, New Brighton, and 
West Kirby. This railway carries many commuters to Liv- 
erpool to work every day. A similar commuter line links 
Southport with Liverpool. A loop line links the Wirral 
and Southport lines and Lime Street station. 

Three tunnels carry road traffic under the Mersey. 
The Queensway Tunnel was opened in 1934 and the 
Kingsway Tunnels in 1971 and 1974. Many pedestrians 
use ferries across the Mersey. From Liverpool, the Sea- 
combe ferry crosses to Wallasey and the Woodside 
ferry crosses to Birkenhead. 

The M53 motorway starts at Wallasey and runs south- 
east across the Wirral. The M62 leads eastward from Liv- 
erpool and links with the M57 from northern Mersey- 
side. The M58 runs eastward from northern Merseyside. 
The M6 from Birmingham to Scotland passes through 
the easternmost tip of Merseyside. 
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Daily steamship passenger services link Liverpool 
with Belfast, Dublin, and the Isle of Man. The Manches- 
ter Ship Canal enters the Mersey estuary at Eastham. 
Speke Airport has regular flights to several airports in 
Britain and to some airports in other countries. 

Communications. Liverpool has two daily newspa- 
pers. The Liverpool Daily Post is published every morn- 
ing, and the Liverpool Echo, every evening. Both news- 
papers circulate throughout Merseyside and have 
special North Wales editions. The county has a number 
of local weekly newspapers. Merseyside has two local 
radio stations—BBC Radio Merseyside and the inde- 
pendent Radio City, Merseyside. 


Land 


Location and size. Merseyside includes the areas on 
either side of the Mersey estuary, It also includes part of 
the Wirral Peninsula, to the south, and a coastal strip to 
the north. The county is bounded on the north by Lanca- 
shire, on the east by Greater Manchester, on the south 
by Cheshire and the Dee estuary, and on the west by the 
Irish Sea, Its maximum dimensions are about 45 kilome- 
tres from north to south and about 42 kilometres from 
east to west. 

Land features. The main physical features are four 
depressions, running parallel across the county. In each 
depression is a river. The rivers are, from south to north, 
the Dee, the Fender, the Mersey, and the Alt and Ditton. 
Between the depressions are sandstone ridges, reach- 
ing a height of between 60 and 75 metres. In areas that 
are still open spaces, the ridges have attractive stretches 
of heathland with scattered pine trees. 

The Wirral shores of the Dee have low cliffs and peb- 
ble beaches. The banks of the Mersey are almost en- 
tirely built up, often with walls to hold back the sea. But 
there are extensive sand dunes north of Bootle. In Ains- 
dale, the dunes are preserved as a nature reserve. 

Rivers and lakes. The Mersey is the most important 
river in the Merseyside area. It flows in a northwesterly 
direction through a broad estuary that narrows in the 
stretch near the sea. Dredges maintain a deep-water 
channel for ships. 

The River Dee, which forms Merseyside’s southwest- 
ern boundary, is heavily silted. Colonies of Spartina 
grass are developing, leading to the formation of salt 
marshes. The only lakes in the county are small meres, 
such as Raby Mere in the Wirral. 

Climate. Merseyside has a dry climate compared 


Places to visit 


Following are brief descriptions of some of the interesting 
places to visit in Merseyside: 

Birkenhead has the ruins of a Benedictine priory founded 
about 1150. Sir Joseph Paxton, the architect of the Crystal Pal- 
ace, helped design a public park that was opened in 1847. 

Eastham has a church dating from 1152. It is the point where 
ships enter the Manchester Ship Canal through locks, 

Hoylake, once a thriving fishing port, has a sailing club and is a 
resort for day tourists. 

Knowsley Hall has a safari park. The house is sometimes open 
to the public, 

Liverpool has a Gothic-style Anglican cathedral begun in 1904 
and opened in 1978. The Roman Catholic Metropolitan Cathe- 
dral opened in 1967. 


with other areas in western England. Average annual 
rainfall varies from about 750 millimetres at West Kirby 
in the extreme west, to 650 millimetres at Speke in the 
east. 

Ground frost is rare. There is little variety in average 
temperatures, because there is little variation in height 
within the county. Average midsummer temperatures 
are about 19° C, and average midwinter temperatures 
are about 2°C. 


History 


In the early 1200's, the only settlements in the Mersey- 
side area were small villages such as Walton on the Hill 
and West Derby. King John signed a charter in 1207 to 
build a new town by a tidal creek called the Pool. The 
new town was laid on a gridiron pattern, which can still 
be seen today in central Liverpool. 

Liverpool grew slowly until the Tudor period, when 
there was rapid expansion. During the Civil War, the 
area was captured by Parliamentary forces, recaptured 
by Prince Rupert, and taken again by Parliamentarians. 

During the 1700s, trade expanded with Ireland and 
North America, and in the African slave trade. Many in- 
dustries developed in association with the port. The 
population grew from about 5,000 in 1700 to 75,000 in 
1800, Five docks were in operation in 1800, dealing with 
about 5,000 ships a year. i 

Expansion of the port, and of Liverpool's population, 
continued during the 1800's. Many Irish immigrants set- 
tled in the area. The residential districts spread outward 
to engulf many former villages. During the 1840s, there 
were several outbreaks of typhus and cholera. After- 
ward, local authorities began to work to reduce over- 
crowding and improve sanitary conditions. Kitty Wilkin- 
son was a pioneer in establishing public baths and wash 
houses. Several citizens financed projects to improve 
Liverpool's cultural life. For example, A. B. Walker estab- 


~ lished the Walker Art Gallery. 


After steam ferries began to link the Wirral with Liver- 
pool in 1871, new towns grew up at New Brighton, Sea- 
combe, and Birkenhead. Previously, the Wirral had been 
almost entirely rural, with a few small villages. In the {ate 
1800s, Birkenhead docks were constructed, and a a 
building industry developed. Further growth followe ; 
the establishment of a rail link to Liverpool in 1886. Afte! 
1903, the railway was electrically driven and became 
more efficient. Further development of the Wirral fol- 
lowed this improvement of the railway. 


New Brighton was once a popular seaside resort but now hae 
vides mainly for day visitors. i Wirral. 
Port Sunlight is a garden city near Bromborough in me 1922 
The Lady Lever Art Gallery and Museum was opene hd ing 
Southport is a seaside resort with good hotels, a fine $ opp : 
area (Lord Street), parks, golf courses, swimming baths, 
boating lake. ide 
West Kirby is a sailing centre with a marine lake and "itie Eye, 
stretches of sand, It is possible to walk at low tide to Li 
Little Hilbre, and Hilbre Island. west 
Wirral Country Park lies along the course of the old ing 
Kirby to Hooton railway. At Thurstaston, there is a i 
site with a small museum and lecture theatre, and a nai 


trail on the cliff top. A separate track serves horse riders. 


World War Il (1939-1945) greatly affected Merseyside. 
were used to assemble transatlantic shipping 

The Germans bombed the area on many occa- 

ost of the bomb-damaged areas have been 

and used for such developments as new hous- 


ber of famous people are associated with Mer- 

They include William Ewart Gladstone, the Brit- 
minister and political leader, and the poet Ar- 

jugh Clough. Both Gladstone and Clough were 

n Liverpool. The noted diplomat George Canning 

member of Parliament for Liverpool from 1812 


articles in World Book include: 
Liverpool 
Mersey, River 
Rupert, Prince 
Saint Helens 
Sefton 
Slavery 
Wallasey 
e Wirral 
Tydfil (pop. 59,300) is a town on the River 
\ Mid Glamorgan, Wales. It is also a local govern- 
trict, lying close to the edge of the South Wales 
The town is one of three Crown Court centres 
organ 
has a number of light industries, including 
ring and the production of electrical equipment. 
ies developed in the area in the 1800's and 
1900's, Merthyr Tydfil became the most important 
trial centre in Wales. But its importance began to 
<a new ironworks were built on sites nearer 
Iso Glamorgan. 
On (pop. 161,800) is a borough within the Greater 
on area. It includes the former boroughs of Merton 
v riden, Mitcham, and Wimbledon. The borough is 
ed in southwestern London. It is largely a residen- 
ict but includes some industry in the Mitcham 
Hi imbledon is internationally famous for its annual 
ennis championships (see Lawn tennis). 
on, Robert King (1910- _), is an American so- 
He became known for combining social theory 
antitative (statistical) research. 
' ao Science, Technology and Society in Sev- 
n Century England (1938), Merton discussed cul- 
aene and social forces that contributed to 
opment of modern science. He concluded that 
estant reformers, including the English Puri- 
rectly helped bring modern science into being 
ers People to study nature. 
h ' Social Theory and Social Structure (1949), 
=y lored Why individuals behave in ways that 
aed Considers abnormal. He explained five 
gine, ranging from conformity to rebel- 
oh g to Merton, a person who conforms ac- 
~ucletys goals and its ways of achieving them. A 
d i ii bels tries to change society with new 
Sn a ways of reaching them. 

0 regarded as the founder of a field known as 
$ of science. This field focuses on the ways 
Ee social organizations, and the values of so- 
“ence the development of science. 
Was born in Philadelphia, U.S.A. He graduated 


ar, English 
rthur Hugh 
one, William Ewart 
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from Temple University in 1931 and earned a Ph.D. de- 
gree from Harvard University in 1936. He joined the fac- 
ulty of Columbia University in 1941 and became a full 
professor there in 1947. 

Merton, Thomas (1915-1968), an American Roman 
Catholic monk, was the most popular spiritual writer of 
his time. Merton won fame for his autobiography, The 
Seven Storey Mountain (1948). The book describes Mer- 
ton’s troubled youth and the experiences that led him to 
become a Catholic in 1938. The book also deals with his 
entry in 1941 into the Order of Cistercians of the Strict 
Observance at Our Lady of Gethsemani Monastery, lo- 
cated near Bardstown, Kentucky, U.S.A. The members of 
this order, called Trappists, lead strict and studious reli- 
gious lives. 

Merton was born in Prades, France, of an American 
mother and New Zealand father. Merton grew up in 
France and England. He earned B.A. and M.A. degrees 
from Columbia University, New York. 

Merton wrote over 40 books, many of which record 
his continual struggle for greater personal integrity. He 
also wrote extensively on Eastern religions. Merton's 
better-known publications include The Sign of Jonas 
(1953), New Seeds of Contemplation (1961), Conjectures 
of a Guilty Bystander (1966), and Faith and Violence 
(1968). 

In 1949, Merton was ordained a Catholic priest. In 
1965, he retired to a hermitage. Merton died by acciden- 
tal electrocution in Bangkok, Thailand. 

Merv is an oasis in central Asia. It covers about 5,000 
square kilometres in the vast plateau desert in Turkmen- 
istan (see Turkmenistan [map). 

The Merv has been a centre of life and industry for 
hundreds of years, although it lies in the midst of a great 
wasteland. The ancient Persians called the Merv “the 
cradle of the human race.” Farming is the chief occupa- 
tion in the oasis. Some cotton and wool are produced. 
The ancient town of Merv is in ruins. The modern city, 
Mary, stands about 30 kilometres west of the old site. It 
was founded by Russians in 1881. 

Mesa is an isolated hill or mountain that has a flat, 
tablelike top and steep sides. Mesa is a Spanish word 
meaning table. Mesas are found in dry climates. 


is an isolated flat-topped hill or mountain with steep 
bluffs pictured above are part of the colourful 


high mesa country of northern New Mexico. 


Amesa 
sides. The rugged 
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Mesas range in size from a few hectares to hundreds 
of square kilometres. Mesas were once part of larger 
plateaus or upland areas that were worn away by ero- 
sion over a long period of time. The top of a mesa con- 
sists of lava, sandstone, or other types of rock that resist 
erosion. Beneath it lie layers of less resistant rocks, such 
as siltstone and shale. The lower slopes of a mesa are 
covered with large blocks of resistant rock, which broke 
off from the edges of the mesa when the underlying lay- 
ers of rock were eroded. Mesas are common in the 
Southwestern United States. 

See also Butte. 

Mesa Verde National Park is a parkland area in the 
United States. Hundreds of years ago, American Indians 
built high cliff dwellings of stone along the canyon walls 
of a huge plateau in southwestern Colorado, U.S.A. 
Some of the cliff dwellings are still standing. In 1906, the 
United States Congress set aside this region as a na- 
tional park. The park was named Mesa Verde (Spanish 
for green table) because it is covered with forests of ju- 
niper and piñon pines. 

The cliff dwellers built their homes in alcoves along 
overhanging walls of these canyons partly for protection 
against other tribes. Cliff Palace, the largest cliff house, 
contains more than 200 living rooms. About 200 people 
lived in Cliff Palace at one time. The structure is built 
much like a modern block of flats. It has sections that are 
two, three, and four storeys high. Cliff Palace also has 
many underground rooms, known as Kivas, where the 
Indians held religious ceremonies. Spruce Tree House, 
another large ruin in the park, has about 115 living 
rooms. 

Scientists think most of these homes were built in the 
1200, Historians believe the cliff dwellers left this re- 
gion by 1300 because of a great drought. 

See also Colorado. 

Mesabi Range is a chain of hills in northeastern Min- 
nesota, U.S.A. The range was once one of the great iron- 
ore mining regions of the world, Mesabi is an American 
Indian word for hidden giant. Most of the range lies in 
St. Louis County, which is bordered on the southeast by 
Lake Superior. The range itself is from 97 to 121 kilome- 
tres northwest of the lake. 

The Mesabi Range was first leased for mining in 1890 
by Leonidas Merritt, three of his brothers, and three of 
his nephews. By 1896, 20 mines were producing nearly 
2.7 million metric tons of ore a year. The ore was so near 
the surface that open-cast mining was used. Iron-ore 
mining at Mesabi declined sharply during the 1900s, 
but some low grade ore is still mined there. 

See also Minnesota. 

Mescaline is a powerful drug that distorts what a per- 
son sees and hears and intensifies the emotions. It is ob- 
tained from the top, or “button,” of the peyote cactus, 
which grows in parts of Mexico and of the Southwest- 
ern United States. The Native American Church, which 
has members from a number of American Indian tribes, 
uses the peyote as a sacrament in religious ceremonies. 
In the United States, federal law prohibits the posses- 
sion or use of mescaline except by this church. 

The effects of a 350-microgram capsule of mescaline 
last about 12 hours and resemble those of LSD (see 
LSD). Users may see beautiful colour patterns or fright- 
ening visions of themselves and others as monsters. A 


mescaline experience may result in new insights, or it 
may cause extreme anxiety. A user's personality, the set- 
ting, and the dose all affect the experience. 

The use of mescaline does not generally produce 
physical or psychological dependence. But regular 
users may become unproductive and disinterested in 
life. In most cases, these reactions end after a person 
stops taking the drug. 

Meseta. See Spain (introduction; The Meseta; picture), 
Meshed (pop. 1,463,508) is one of Iran's largest cities 
and a leading religious centre. It lies on a fertile plain in 
northeastern Iran. For location, see Iran (map). Many 
people travel to Meshed each year to visit the gold- 
domed tomb of Imam Reza, a Muslim leader. 

Meshed manufactures rugs, shawls, silk goods, por- 
celain, and jewellery. It also is a trading centre for 
opium, timber, cotton textiles, and animal hides. Me- 
shed was founded around Imam Reza’s tomb and be- 
came a flourishing town in the 1300's. 

See also Asia (picture: Muslims). 

Mesmer, Franz Anton (1734-1815), an Austrian doc- 
tor, pioneered in the practice of hypnotism. He devel- 
oped a theory called “animal magnetism,” later named 
mesmerism. Mesmer believed that a mysterious fluid 
penetrates all bodies. This fluid allows one person to 
have a powerful, “magnetic” influence over another. 

Mesmer was born at Iznang in Austria. His first name 
has often been given as Friedrich because of a mistake 
in an early book about him. He studied medicine in Vi- 
enna. Mesmer was unsuccessful in Vienna, and he went 
to Paris to lecture and practise in 1778. Mesmer's ses 
sions, or séances, in which he supposedly “magnetized 
patients, created a sensation. But the medical profession 
considered him a fraud. Mesmer's theories have been 
discarded, but hypnotism has been accepted as a sub- 
ject for scientific study and as a possible means of treat- 
ing certain disorders. 

See also Hypnotism (History). 

Mesolithic Period. See Stone Age. 

Meson is a subatomic particle. Mesons form one of the 
classes of a family of particles called hadrons. The other 
class consists of baryons, which include protons, neu: 
trons, and hyperons. All hadrons act upon one another 
through a force called the strong interaction, or the 
strong nuclear force. This force holds an atomic nucleus 
together. À 

Mesons are unstable particles. Within a fraction o 
second after they are created, they decay (break down 
into lighter particles. Mesons carry a positive or nega 
tive electric charge, or they are neutral. aad 

There are many types of mesons. The lightest is ca i 
a pion or pi-meson. It has a mass equal to 15 per cent r 
the mass of a proton. The heaviest meson, called an Up 
silon particle, is about 10 times as heavy as a proto? 4 
Other mesons include k-mesons (also called kaons) a" 
Psi particles (also known as J particles). A heer 

Hideki Yukawa, a Japanese physicist, predicted ti 
istence of mesons in 1935. He thought they woul k p 
fundamental particles and would carry the strong ir a 
action, in much the same way as photons are an 
the electromagnetic force (see Photon). But physic!s ntal 
have since determined that mesons are not fundami 
Particles. Instead, each meson consists of two pare 
that are fundamental, a quark and an antiquark. phys 


tists now also believe the strong nuclear force is trans- 

mitted by particles called gluons (see Gluon). 
in 1937, the American physicist Carl D. Anderson 
identified a particle as a meson. But researchers found 
the particle, called a muon, was not readily affected by 
the strong nuclear force, and so could not be classified 
asa meson. The first known meson was detected in 1947 
when Cecil Powell, a British physicist, discovered a pion 
inashower of cosmic rays. Today, mesons are made ar- 
tiicially in huge machines called particle accelerators 
bee Particle accelerator). 

See also Anderson, Carl David; Baryon; Hadron; Psi 
particle; Upsilon particle; Yukawa, Hideki. 
Mesopotamia was an ancient region in which the 
world's earliest civilization developed. Mesopotamia in- 
cluded the area that is now eastern Syria, southeastern 
Turkey, and most of Iraq. It extended from the Taurus 
Mountains in the north to the Persian Gulf in the south, 
and from the Zagros Mountains in the east to the Syrian 
Desert in the west. But the heart of the region was the 
land between the Tigris and Euphrates rivers. The name 
Mesopotamia comes from a Greek word meaning be- 
tween rivers. 

Northern Mesopotamia was a plateau that had a mild 
timate. Parts of it received enough rain for crops to 
grow. In southern Mesopotamia, a plain of fertile soil 
leftby floodwaters of the Tigris and Euphrates rivers 
provided rich farmland. But long, hot summers and little 
fäin there made irrigation necessary for agriculture. 

The oldest known communities in northern Mesopo- 
is were villages established in the Zagros foothills 
i about 7000 B.C. Traces of villages in far southern 
: lesopotamia date from the 5000's B.C. Sometime be- 
a B.C, new settlers arrived in this region. Schol- 
on niy know where these people originally came 
About i 2 area they settled became known as Sumer. 
id's fr .C, the Sumerians began to build the 
Rot noe cities and to develop its first civilization. 
irn oo time, the Sumerians invented the 
Pires d sein of writing. This system, using word- 
i fen" oped into a system of wedge-shaped 

called cuneiform (see Cuneiform). 


Mesquite 371 


During the 2300 B.C., people originally from the 
west called Akkadians conquered Sumer. The invaders 
were Semites—that is, people who spoke a language re- 
lated to Arabic and Hebrew. The Akkadians and other 
Semites formed empires that ruled Mesopotamia for 
much of the period between 2300 and 539 B.C. These 
Semitic groups included the Babylonians, Assyrians, 
and Amorites. 

In 539 B.C., Mesopotamia became part of the Persian 
Empire. The Macedonian ruler Alexander the Great con- 
quered the Persians in 331 B.C. Later, the Seleucids, Par- 
thians, Romans, Sassanids, Arabs, and Mongols ruled 
Mesopotamia. In A.D. 1534, the Ottoman Turks seized 
the region. Mesopotamia remained part of the Ottoman 
Empire until the British occupied the area during World 
War | (1914-1918). In 1921, most of Mesopotamia be- 
came part of the newly created nation of Iraq. 

Related articles in World Book include: 

Architecture (Mesopotamian) Iraq 


Assyria Mitanni 
Babylonia Persia, Ancient 
Chaldea Sumer 
Euphrates River Tigris River 


Mesosphere is a layer of the earth's atmosphere. It 
lies between the stratosphere and the thermosphere, 
the uppermost layer of the atmosphere. The meso- 
sphere begins at an altitude of about 45 kilometres and 
extends to about 100 kilometres. 

The temperature of the air in the mesosphere gener- 
ally decreases as the altitude increases. At the base of 
the mesosphere, the temperature averages —2°C. The 
lowest temperature in the earth's atmosphere occurs at 
the top of the mesosphere, called the mesopause. In the 
mesopause over the North and South poles, the air tem- 
perature may drop as low as —1 09° C. The coldest me- 
sopause temperatures at a pole occur when it is sum- 
mer there. 

Scientists believe the air in the mesosphere may mix, 
as it does in the troposphere, the lowest layer of the at- 
mosphere. The temperature in both layers decreases 
with increasing altitude. Strong winds blow in the me- 
sosphere. One indication of variable air motion in the 
mesosphere comes from watching the zigzag trails of 
meteors passing through it. Thin clouds have also been 
sighted in the polar regions of the mesosphere during 
summer. 

See also Air (The mesosphere); Atmosphere; Strato- 
sphere; Thermosphere; Troposphere. 

Mesozoic Era. See Earth (The Mesozoic Era; table); 
Dinosaur; Reptile (The evolution of reptiles). 
Mesquite is a thorny, low shrub which grows in dry 
climates. The shrub is common in the Southwestern 
United States, Mexico, the West Indies, and parts of 
western South America. The mesquite also grows in Ha- 
waii, where it was taken by missionaries. The shrub 
needs little water. It will grow in deserts that are too hot 
and dry for other plants. Stories of desert life often men- 
tion the mesquite. 

When the mesquite has plenty of water, it grows into 
a large tree. It may become 15 to 18 metres high with a 
trunk 90 centimetres across. People use the wood of the 
mesquite for fuel, to make fence posts, and to erect 
buildings. The seeds or beans serve as food for cattle 
and horses and were once an important food for the In- 
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The mesquite tree thrives in dry climates. It needs little water, 
and its long roots burrow deeply to obtain moisture. 


dians of the Southwestern United States. Two kinds of 
gum taken from the mesquite are used to make sweets 
and Mexican dyes, 

Scientific classification. The mesquite belongs to the pea 
family, Leguminosae (Fabaceae). It is Prosopis glandulosa. 
Messenger. See Mercury; Post office (History). 
Messenger, Dally (1883-1959), one of the pioneers of 
Rugby League football in Australia, was known as The 
Master because of his skill at the game. He excelled as 
centre three quarter. Herbert Henry Messenger was 
born in Sydney. He played Rugby Union for Australia 
against New Zealand in 1907. In one match he leaped 
over the heads of opposing players to score a try. He 
switched from Rugby Union to Rugby League and was a 
member of the original Kangaroo Team that toured Eng- 
land in 1908, In 1911, he scored 270 points in a season. 
He retired in 1912. 

Messenia is a department (political division) of 
Greece. It was also an important region in ancient times. 
Messenia is located in the Peloponnesus (Greece's 
southern peninsula). It has an area of 2,991 square kilo- 
metres and a population of about 170,000. Kalamai is the 
capital of the department. Messenia‘s farmland is the 
richest in Greece. 

During the Late Bronze Age in Greece (1550-1100 
B.C), eastern Messenia was controlled by King Mene- 
laus of Sparta, and western Messenia by King Nestor of 
Pylos (now Pilos). According to legend, both Nestor and 
Menelaus were among the Greek heroes who fought in 
the Trojan War. In the 1100s B.C., Dorian invaders from 
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Messenia lies in southwestern Greece. 


the north overran Messenia. Nestor's palace at Pylos was 
uncovered in 1939 by American archaeologist Carl Ble- 
gen. It is considered one of the great monuments of 
Bronze Age Greece. 

In the late 700s B.C., Sparta conquered Messenia and 
enslaved the people. Messenians revolted unsuccess- 
fully twice, and they stayed under Spartan rule. But in 
371 B.C., Thebes defeated Sparta in the Battle of Leuctra 
and freed the Messenians. The Theban leader Epami- 
nondas helped the Messenians build a new capital and 
fortress at Messene (now Messini). The walls of that for- 
tress still stand. Messenia remained an independent re- 
gion under the protection of Macedonia and the 
Achaean League until the Romans conquered all of 
Greece in 146 B.C. 

During the Middle Ages (A.D. 400's to the 1500s), 
Slavs, Franks, Venetians, and Turks occupied Messenia. 
Frankish and Turkish castles still stand at Kalamai, 
Koroni, Methoni, and Pilos. 

Messerschmitt. See Aeroplane (During World War 
Il; pictures). 

Messiaen, Olivier (1903-1992), was a French com- 
poser. His wide-ranging style uses elements of bird 
calls, church vocal music called p/ain song, and Greek 
and Hindu rhythms. His 10-movement symphony, Turan- 
galila (1949), features some of these techniques. As a 
prisoner of war in Germany during World War Il (1939- 
1945), Messiaen composed Quartet for the End of Time 
(1941), his most famous work. He also composed Twenty 
Glances at the Infant Jesus (1944) for piano, Oiseaux Exo- 
tiques (Exotic Birds, 1955) for piano and orchestra, and 
the opera St. Francis (1983). , 

Olivier Eugène Prosper Charles Messiaen was bornin 
Avignon, France. In 1931, he became an organist at the 
Church of the Holy Trinity in Paris. He became a profes- 
sor of harmony at the Paris Conservatory in 1942. Mes- 
siaen taught and greatly influenced many modern com 
posers, including Pierre Boulez of France and Karlheinz 
Stockhausen of Germany. The most notable of his ee 
sive writings on music is The Technique of My Musica 
Language (1956). a 
Messiah is a person who is thought of as a saviour © 
liberator by his or her followers. The term messiah, 
which can be found in the Bible, comes from a Hebrew 
word meaning anointed one. è d 

The concept of a Messiah is central to Judaism a re 
Christianity. The term messiah originally was applie 
ancient Hebrew priests and kings who had been j 
anointed with holy oil. During Biblical times, the er 
looked for a Messiah to deliver them from oppet a 
They also regarded certain prophets as Messiah i 
term came to refer specifically to a descendant oi i 
great Israelite leader King David. This Messiah Mer 
bring an age of justice, peace, and prosperity he at 
However, Jews vary in their expectations about ti e a 
ture and mission of the Messiah. Some believe in @ Pii 
sonal Messiah who will save those who have been y 
ful. Others think that an era called the Messianic Agi 
will come, when peace and freedom will reign- loped 

The notion of an eschatological Messiah dev ia 
among some Jewish sects, Such a Messiah woul iel 
to announce the end of the world. The Book of Dean 
refers to an eschatological Messiah called “Son © 
who will rule “an everlasting kingdom.” 


Christians believe Jesus is the promised Messiah. 

They gave Him the title Christ, the Greek word for Mes- 
siah. Many Christians also believe the Messiah will 
come again at the end of the world. 

Throughout history, especially during periods of so- 
cial or political unrest, people have claimed to be Mes- 
sahs. Some have temporarily gained large followings. 
such people are known as false Messiahs. 

See Judaism (The Messiah); Jesus Christ; David. 
Messiah, oratorio. See Handel, George F. 

Messier, Charles (1730-1817), was a French astrono- 

mer. He prepared the first catalogue of nonstellar ob- 

jects visible from the Northern Hemisphere. A nonstellar 

object appears as a fuzzy patch of light when seen 

through a small telescope. Messier began the catalogue 

inthe late 1750's and completed it in 1784. His listing, 

called the Catalogue of Nebulae and of Star Clusters, 

contains 103 nonstellar objects—galaxies, nebulae 

(louds of dust and gas), and star clusters. Messier dis- 

covered most of these objects himself. 

Messier did not originally intend to produce a cata- 

logue, He specialized in tracking comets and, while 

searching for them, saw hazy objects that did not 

change position. Messier concluded that these stellar 

objects were not comets. He recorded their position in 

the sky so that other astronomers would not confuse 

hem with comets. As well as nonstellar objects, Mes- 

ser discovered 21 comets. 

Messier was born in Badonviller, France, near St-Dié. 

mare Gef astronomer of the Marine Observatory 
in 1759. 

See also Nebula. 
faina pop; 255,890) is the third largest city in Sicily, 
eae and in the Mediterranean Sea. It lies on the 
telly ane of the island, on the Strait of Messina 

ty, an lay map)). The city serves as a gateway to 
i aa iB thousands of workers commute by 
ae n i e3 kilometres of water separating Mes- 
ae ae ‘cox mainland. Messina, a market centre, 

Histrlan ee other products. s 
in e that the Greeks founded Messina 

iting the 700's B.C. By 500 B.C, the city had becc 
vellinown Greek al B.C, the city had become a 

as been fough colony. Since ancient times, Messina 
nostdest Wy over by many nations. Earthquakes al- 
fered ab the city in 1783 and 1908. Messina suf- 
World w, amage from Allied air raids in 1943, during 

SA 11 (1939-1945). 

i ie int of, is a stretch of water separating 
(physical a E W from Italy. For location, see Italy 
onetime, S e strait is about 40 kilometres long. At 
nher end n would not attempt to cross its narrow 
current, The Ree of the jagged rocks and strong 
ita angerous ait serves as a travel route, but ships find 
essina in Sicily are Reggio di Calabria in Italy, and 
ee also Scylla. ports on the strait. 
mi ty Spanish word that comes from the Latin 
Mixed parent: ng mixed. The word refers to a person of 
Mite ang ‘age. A mestizo may be someone of mixed 
erm is applied or Malay ancestry. More commonly, the 
Cay a to a person of mixed white and Ameri- 
rentage, especially in Latin America. 


fe 


n Indian p 


ee also Lats 
Meštr o Latin America (People; picture). 


é, 
r Ivan (1883-1962), a Croatian sculptor, 
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often used strong religious and patriotic themes in his 
work. These characteristics can be seen in his marble 
Maiden of Kossovo (1907), in low reliefs in wood that he 
executed during World War I (1914-1918), and in his 
marble Pietà (1942-1946). Meštrović executed the sculp- 
tural decoration of churches in Cavtat and Split. 

Meštrović was born in Vrpolje, Dalmatia, in Croatia. 
He learned carving from a master mason in Split. During 
World War I (1914-1918), he was a leader in the move- 
ment to create what became Yugoslavia in 1918 (see Yu- 
goslavia). Meštrović worked and taught in Yugoslavia 
until 1946, when he moved to the United States. 
Metabolism is the sum of the chemical processes by 
which cells produce the materials and energy necessary 
for life. Metabolism has two phases: (1) anabolism, or 
constructive metabolism, during which cells combine 
molecules to assemble new organic materials, and (2) 
catabolism, or destructive metabolism, during which 
cells break down molecules to obtain energy and re- 
lease heat. All organisms conduct both phases con- 
stantly. This article specifically discusses human metab- 
olism, but the processes are similar in other higher 
animals. 

Control of metabolism. Hormones control both the 
rate and direction of metabolism. Thyroxine, a hormone 
secreted by the thyroid gland, determines the rate of 
metabolism. Hormones secreted by special cells in the 
pancreas determine whether most of the body's meta- 
bolic activity will be anabolic or catabolic. The body 
conducts more anabolic than catabolic activities after a 
meal. Eating increases the level of glucose in the blood. 
The pancreas responds to this high level of glucose by 
releasing the hormone insulin. Insulin triggers the cells 
to begin anabolic activities. When the level of glucose is 
low—for example, when a person is fasting—the pan- 
creas releases the hormone glucagon. Glucagon signals 
the cells to conduct more catabolic processes. 

The rate of metabolism when a person is at rest is 
called the basal metabolic rate (BMR). The BMR is a 
measure of the heat produced by metabolism. This rate 
varies among people according to sex, age, and body 
size. Dietitians measure the BMR to determine a per- 
son's caloric needs. At one time, doctors used the BMR 
to detect an overactive or underactive thyroid gland. 
Since the 1970s, doctors generally have diagnosed such 
disorders with tests that measure the blood levels of 
thyroid hormones. 

Raw materials of metabolism. Most series of meta- 
bolic reactions involve molecules of glucose, fatty acids, 
or amino acids. The diet is the basic source of these 
molecules. During digestion, enzymes split proteins into 
amino acids, fats into fatty acids and glycerol, and car- 
bohydrates (starches and sugars) into simple sugars, 
particularly glucose. These compounds are then ab- 
sorbed and transported by the blood to the cells. 

Anabolism produces complex compounds by com- 
bining simpler molecules. During anabolism, cells com- 
bine amino acids to form structural proteins and func- 
tional proteins. The body repairs and replaces tissues 
with structural proteins. Functional proteins perform 
specific jobs. Functional proteins include enzymes, 
which speed up chemical reactions; antibodies, which 
help fight disease; and most hormones, which regulate 
various body processes. 
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Cells convert glucose and fatty acids to energy stor- 
ing compounds during anabolism. Cells in the liver and 
the muscles combine molecules of glucose to form a 
compound called glycogen. Cells in the body's adipose 
(fatty) tissues combine fatty acids with glycerol to form 
body fat. By a complex series of reactions, excess glu- 
cose and amino acids also can be converted into body 
fat. 

Catabolism is the breaking down of glucose, fatty 
acids, and amino acids to obtain energy and produce 
heat. The compounds involved in catabolism come ei- 
ther from newly digested food, from the breakdown of 
stored glycogen or fat, or from the breakdown of body 
protein. 

Glucose catabolism has two steps. The first step, gly- 
colysis, works without oxygen. Glycolysis breaks down 
glucose into pyruvic acid and releases a small amount of 
energy. If oxygen is present, the pyruvic acid is con- 
verted to a compound called acetyl-coenzyme A (abbre- 
viated acetyl-CoA). The second step of glucose catabo- 
lism, the Krebs cycle, then takes place. In the Krebs 
cycle, a series of chemical reactions combines acetyl- 
CoA with oxygen to produce carbon dioxide and water, 
and to obtain energy. 

The catabolism of fatty acids also has two steps. First, 
enzymes convert fatty acids to acetyl-CoA. Acetyl-CoA 
then enters the Krebs cycle. 

Although amino acids generally serve as building 
blocks for new proteins, the body may use excess amino 
acids as an energy source. Before they can be catabo- 
lized, amino acids must be chemically altered in the 
mer or other tissues. They can then enter the Krebs 
cycle. 

About 60 per cent of the energy released during ca- 
tabolism takes the form of heat. The rest of the energy is 
stored in the chemical bonds that link atoms in a com- 
pound called adenosine triphosphate, or ATP. When the 
body needs this energy, enzymes break the bonds and 
release it. 

Related articles in World Book include: 


Cell (Metabolic diseases) Spirometer 
Food (How the body uses food) Steroid 
Potassium Thyroid gland 
Metacarpal bone. See Hand. 


Metacomet. See Philip, King. 

Metal forms a large part of the earth on which we live. 

Nearly 80 per cent of the known elements are metals. 

Metals are important in all aspects of construction and 
manufacturing. Industries use metals and combinations 
of metals called a//oys to build cars and a wide variety of 
machinery. Compounds that contain metals are used in 
drugs, batteries, and many other products. 

What metal is. Metals have certain properties that 
distinguish them from other elements, Metals reflect 
light and have a shiny appearance. They also are good 
conductors of electricity and heat. Most metals are 
malleable—that is, they can be hammered into thin 
sheets. Most metals are also ductile, which means that 
they can be drawn out into wires. 

‘ In a chemical reaction with a nonmetal, a metal atom 
gives up one or more electrons to the nonmetal, For ex- 
ample, the metal sodium (Na) reacts with chlorine (Cl) to 
form the compound sodium chloride (NaCl). In this 
chemical reaction, each sodium atom gives up one elec- 


tron, which has a negative charge, to form a positive so. 
dium ion (Na). The chlorine takes on this electron to be- 
come a chloride ion (Cl). The oppositely charged ions 
bond to form NaCl—common table salt. 

The properties of a pure metal are different from the 
properties of a compound containing the metal. For ex- 
ample, in the metallic state, sodium is shiny and highly 
malleable, and it is extremely reactive with air. But the 
compound sodium chloride is colourless and brittle, 
and is stable in air. 

In the earth's crust, most of the metallic elements 
occur in compounds and not in the metallic state. For 
example, the earth’s crust includes about 8 per cent alu- 
minium, 5 per cent iron, and 4 per cent calcium. All 
these are present in compounds. A few of the rare and 
least reactive metals may be found in the metallic state 
in the earth's crust. These metals include copper, gold, 
mercury, and platinum. Scientists think the earth's core 
is mainly made up of nickel and iron in the metallic 
state. 

Combinations of metals retain the properties of met- 
als. These combinations include bronze, bell metal, gun 
metal, and type metal. Alloys and metals that do not con- 
tain iron are referred to as nonferrous alloys and metals. 

Metals through the ages. Ancient people knew and 
used many native metals. Gold was used for ornaments, 
plates, jewellery, and utensils as early as 3500 B.C. Gold 
objects showing a high degree of culture have been ex 
cavated at the ruins of the ancient city of Ur in Mesopo- 
tamia. Silver was used as early as 2400 B.C., and many 
ancient people considered it to be more valuable than 
gold, because it was rarer in the native state. Native cop 
per also was used at an early date for making tools and 
utensils, because it was found near the surface of the 
ground in the native state and could be easily worked 
and shaped. 

Since about 1000 B.C,, iron and steel have been the 
chief metals for construction. Today, supplies of the best 
iron ore for steel manufacture are being exhausted. The 
same is true for copper, lead, and zinc deposits. Thus, 
metallurgists substitute aluminium for steel in many 
cases. The earth's supply of aluminium is almost unlim- 
ited. 

Magnesium, another light, strong metal, hi 
come important. It is extracted from sea water an 
common rock called dolomite. The radioactive m! 
uranium is used as a fuel in nuclear reactors. 
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Related articles in World Book include: 


Metals 
Actinium Curium Lanthanum 
Aluminium Dysprosium Lawrencium 
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Bismuth Gadolinium Mendelevium 
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Calcium Gold Neodymium 
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Chromium Indium Niobium 
Cobalt Iridium Nobelium 
Copper Iron Osmium 


Rubidium Thorium 
Ruthenium Thulium 
Samarium Tin 
Scandium Titanium 
Silver Tungsten 
Sodium Uranium 
Strontium Vanadium 
Tantalum Ytterbium 
Technetium Yttrium 
Terbium Zinc 
Thallium Zirconium 


Other related articles 


Metallography 
Metallurgy 
Mineral 
Mining 
Rare earth 


Únor lost metal objects. It gives off signals in the pres- 
‘tee of metal. Detectors are widely used by treasure 

; Who search outdoors for old coins, jewellery, 

ler Valuable objects. Police use metal detectors in 
inal investigations. Archaeologists and prospectors 
je them, 
detectors vary in design and shape, but they all 
in basically the same way. A large search coil is 
to an oscillator and controls its frequency. 
ence of a metal changes the inductance of the 
ich results in a change of the frequency of the 
ator, One method of detecting this change is to mix 
gnal of the oscillator with that of a reference oscil- 
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lator operating at the same frequency. A beat becomes 
audible when the frequency of the search coil oscillator 
changes because of the presence of metal. 

All detectors can locate metals that lie buried under- 
ground or are hidden behind brick or stone walls. Many 
detectors have a feature called a “discriminating circuit,” 
which distinguishes objects made of valuable metal 
from those of a nonvaluable material. 

Metal fatigue is the gradual weakening of metal after 
extensive use. Such weakening is caused by the re- 
peated application of tension, pressure, or other forms 
of stress. Stress cycles often alter the molecular struc- 
ture of the materials so that they crack. Metal fatigue 
usually begins at the surface of a metal piece where 
small defects, or even minute tool marks, serve as a con- 
centration point for stress. The crack spreads through 
the piece, eventually making it too weak to carry its nor- 
mal load. Metal fatigue is a common cause for the fail- 
ure of structured parts in aeroplanes, either because of 
design errors or long use. Engineers allow for metal fa- 
tigue in planning aeroplanes, bridges, and machinery. 

See also Strength of materials. 

Metallography is the study of the internal structure 
of metals and alloys. The term also may be applied to 
the study of ceramics and composites, which are combi- 
nations of metals and nonmetallic fibres. Metallogra- 
phers determine how materials will react under certain 
conditions, such as extreme heat or cold. Industry de- 
pends on metallography in the creation, testing, and im- 
provement of such products as missiles and spacecraft. 
Metallographers study material samples with X rays and 
microscopes. Powerful electron microscopes have 
helped them develop new kinds of materials. 
Metallurgical engineering. See Metallurgy; Engi- 
neering (Materials engineering). 

Metallurgy is the science of separating metals from 
their ores and preparing them for use. All metal objects 
we use are made possible by the work of metallurgy. 
Metals carry electricity to our homes and factories, and 
make up the framework of skyscrapers. Cars, trains, and 
aeroplanes are made mainly of metal. So are many tools. 
Industry and manufacturing would be impossible with- 
out the use of metals. Metallurgy falls into two major di- 
visions: extractive, or process, metallurgy; and physical, 
or alloy, metallurgy. 


Extractive metallurgy 


Extractive metallurgy deals with taking metals from 
their ores and refining them to a pure state. It includes a 
wide variety of specialized commercial processes, such 
as mineral dressing, roasting, sintering, smelting, leach- 
ing, electrolysis, and amalgamation. 

Mineral dressing is a step in extractive metallurgy 
which occurs between the mining of the ore and ex- 
tracting the metals from it. Mineral dressing removes as 
much of the waste materials as possible from the ore. 
This is usually done by grinding the ore so that the met- 
als in it, along with certain nonmetallic materials, sepa- 
rate from the waste. Then the various waste materials 
may be floated or washed away. In this flotation process, 
crushed ore is agitated (set in motion) in water with air 
or gas bubbles. Various chemicals or oils cause the min- 
eral particles to stick to the bubbles. The minerals are’ 
then removed in a froth. The waste materials that occur 
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along with mineral ore are called gangue. By the re- 
moval of the gangue, the amount of ore that must be 
handled during the actual process of metal extraction is 
reduced. This richer, more concentrated ore can then 
be more economically refined into the final metal. 

Roasting is a type of extractive metallurgy which re- 
moves sulphur and other impurities from the ore. When 
the ore is heated in air, the sulphur and certain other im- 
purities combine with the oxygen of the air, and pass off 
as gases. The remaining solid material contains a metal- 
lic oxide (combination of metal and oxygen) that must be 
further purified or reduced to yield the pure metal. 

Sintering may occur when the temperature at which 
ores are roasted becomes very high. In this process, fine 
particles in contact with one another join together to 
form coarse lumps. The joining is caused by surface ten- 
sion. Itis the same force that causes small water drops 
to combine into larger drops. The sintering is some- 
times accompanied by partial melting of the fine parti- 
cles, but the particles often remain entirely solid during 
the process. The coarse lumps produced by sintering 
can be handled and used more easily in later processes. 

Smelting. After the ores have been subjected to such 
preliminary processes as dressing, roasting, or sinter- 
ing, processors begin the actual work of extracting the 
metal, The usual method of metal extraction is by smelt- 
ing (melting the ore in such a way as to remove impuri- 
ties). In the case of iron, for example, the ore is placed in 
a huge, brick-lined furnace called a b/ast furnace, and 

subjected to high heat. Quantities of coke and limestone 
also are placed in the furnace. As the heat of the furnace 
is raised, the coke begins to burn and give off carbon 
monoxide. This gas takes oxygen from the iron, helping 
to purify the metal. Many of the other impurities of the 
ore melt and combine with the limestone to form a liq- 
uid collection of refuse (waste materials) which is usu- 
ally lighter than the iron. This refuse rises to the top of 
the molten metal, and is taken from the furnace as slag. 
The slag is drawn off from holes in the side of the fur- 
nace at a height above the level of the molten iron. The 
molten iron is still not completely free of impurities. But 
almost all the iron has been taken from the ore. The 
metal must now be refined further, usually by causing it 
to react with oxygen ina furnace. 

Leaching. Some metals can be effectively separated 
from their ores by Aydrometallurgy (leaching). This is a 
method of dissolving the metal out of the ore with a 
chemical solvent. The metal may then be recovered 
from the chemical solution by a process called precipi- 
tation, For example, gold is usually separated from its 
ore by treating the ore with a dilute alkaline solution of 
sodium cyanide. After the gold is dissolved in the so- 
dium cyanide, it is placed in contact with metallic zinc. 
This causes all the gold to precipitate (separate) from the 
solution and gather on the metallic zinc. 

Electrolysis. After the metal has been taken from its 
ore by leaching, it is sometimes recovered from the 
leaching solution by electrolysis. For example, copper is 
leached from some ores with sulphuric acid. Then it is 
placed in an electrolytic cell. There, electric current 

flows from a lead anode (positive pole) through the so- 
lution to a copper cathode (negative pole). The copper 
particles in the solution have a positive charge. These 
particles then seek their opposites, or the negatively 


charged copper cathode. Aluminium and magnesium 
also are recovered by electrolysis. 

Electrolysis is also used to purify the metal. Copper is 
one of the metals that can be refined by electrolysis, The 
impure metal is used as the anode. When electric cur- 
rent is passed through the solution, the atoms of pure 
copper on the anode give up electrons and pass into so- 
lution as positively charged particles. These particles 
pass through the solution toward the cathode. There, 
they acquire the necessary electrons to become neutral 
copper atoms. Most impurities are left behind, and a 
plating of purified copper forms on the cathode. 

Amalgamation is a method that is sometimes used 
to recover gold and silver from their ores. The finely 
ground particles of ore are carried by a solution over 
plates covered with mercury. The mercury attracts the 
metal and combines with it. The mercury forms an alloy, 
called an ama/gam, with the gold or silver. Then the 
amalgam is heated. The heat causes the mercury to 
come to a boil and pass off as a gas, which is recovered 
and recycled. This process leaves behind a metallic 
sponge of pure gold or silver. 


Physical metallurgy 


Physical metallurgy is the branch of metallurgy which 
adapts metals for their final use. It includes any opera- 
tion used to process a refined commercial metal into a 
useful finished product. This involves combining metals 
into alloys. For example, physical metallurgy includes 
combining steel with nickel and chromium to makea 
chemically resistant, strong stainless steel. It also in- 
cludes the improvement of these properties by heat 
treatments, such as the tempering of steel and certain 
other metals to add strength. The forming of the metal 
into its final shape, and the surface treatment of the fin 
ished product also are classified as physical metallurgy. 
When blacksmiths heat and hammer a horseshoe, they 
are practising metallurgy. The metal may be formed into 
its final shape by casting, rolling, forging, welding, i 
pressing, extrusion, drawing, stamping, and other ut 
ods, Surface treatment may include heat treatment at the 
surface, and carburizing (combining with carbon). The 
application of a surface coating, such as in galvanizing: 
is also considered part of physical metallurgy: 

New material combinations, called composites, a 
replacing traditional alloys for many uses. Compositor 
such as fibreglass and plastic laminates, are compos = 
of both metallic and nonmetallic materials. Another n 
approach involves producing powders of metals a 
nonmetals. For example, in a process called gas ator 
tion, droplets of molten metal are sprayed with gas 
form very fine solid particles. These particles can p: 
combined at high temperatures and under high pre 
sure to form alloys with special properties. 


History 


Metallurgy is one of the oldest sciences. The peopl 
of prehistoric times knew something of physica! m 
lurgy. The ancient Chinese and Egyptians found go! Fe 
and silver in their pure state as grains. and nuggets i 
moulded the metal into many different kinds of oe 
ments. The American Indians found large amounts 
pure copper in the area near Lake Superior an 
moulded the metal into weapons and implements: 


Sometime before written history began, some of the 
ancient peoples discovered the simplest principles of 
smelting metals from their ores. Lead was probably the 
first metal ever to be separated from its ore by smelting, 
because it is very easy to reduce. But as long as 4,000 
years ago, the Egyptians knew how to separate iron 
from its ore—and this metal is considered one of the 
hardest to reduce. By the time of the Assyrian civiliza- 
tion, smelting iron was a highly developed art. The an- 
cient Assyrians even knew how to change iron into 
steel, In the Middle Ages, when alchemists were study- 
ing ways to make gold from other substances, great ad- 
vances were made in metallurgy. The alchemists are 
credited with laying the foundations of the modern sci- 
ence of metallurgy. See Metal (Metals through the ages). 

Metallurgists and other persons interested in materi- 
als production have increased their efforts to explain 
complex metallurgical behaviour in terms of the basic 
laws of physics and chemistry. They also have extended 
the use of metallurgical research methods and skills to 
such nonmetallic materials as ceramics, semiconduc- 
tors, plastics, organic solids, and glass. The name mate- 
nals science has been given to this broadened field that 
deals with both metals and nonmetals. 

Related articles in World Book include: 


Alchemy Flux Powder metal- 
Alloy Forging lurgy 
Amalgam lon microscope Sintering 
eeano Iron and steel Slag 
pos Machine tool Solder 

lotion process Metallography Zone melting 


Metamorphic rock is rock that has been changed by 
heat or by heat and pressure. This type of rock results 
A meal and structural changes that occur in solid 
i “bi in the earth’s crust. Metamorphic rock can 
ics rme from the two other main kinds of rock, igne- 
and sedimentary. It also may be produced from 
other metamorphic rock. 
bee orphie rock is created by either of two proc- 
Nie, Pot metamorphism or regional metamor- 
ides metamorphism, rock is changed by 
eu by nearby magma (molten igneous rock). 
Rec The metamorphism, both heat and pressure alter 
ie is produced chiefly by movements in 
tht Recut These movements are often associated 
amon een of mountains. During both types of 
own ee some of the minerals in rock are broken 
orm new minerals. This change in mineral 
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composition is called recrystallization. When a rock re- 
crystallizes, its texture may change, and the grains that 
make up the rock may become larger. 

There are many kinds of metamorphic rock. Common 
varieties include amphibolite, which is metamorphosed 
basalt; marble, which is formed from limestone; and 
slate, which comes from shale. 

See also Metamorphism; Rock. 

Metamorphism is the set of processes by which 
rocks are changed in form. During metamorphism, the 
size, shape, and arrangement of the minerals in rocks 
are modified. As a result, new minerals may form or ex- 
isting minerals may increase in size. 

Metamorphism is caused by heat and pressure. Meta- 
morphism does not involve the melting of rock or the 
addition or subtraction of chemicals. In contact meta- 
morphism, rocks change as a result of contact with a hot 
igneous body, such as a lava flow. The change caused 
by the heat and pressure imposed below the earth's sur- 
face is called regional metamorphism. Regional meta- 
morphism often occurs over a large area. Dynamic 
metamorphism includes rock changes that result from 
high pressure and low temperatures, such as those at 
the surface of a large fault. 

See also Metamorphic rock; Rock (Metamorphic 
rock; table). 

Metamorphosis is a Greek word that means transfor- 
mation. Biologists use this word to describe the extreme 
changes in form and appearance that occur in lower ani- 
mals between the growing phase of life and the mature 
adult phase. 

Such higher animals as cats, dogs, and horses—like 
human beings—are similar in form and structure to the 
adult when they are born. They differ chiefly from the 
mature animals in size. They exhibit what is known as di- 
rect development. When such lower animals as ants, 
butterflies, and sea urchins emerge from the egg, they 
appear to be different from their parents. In many of 
these young animals, dramatic changes in structure and 
appearance must take place before they become adults. 

The changes that occur in the life cycle of a butterfly 
ora moth are among the most striking examples of 
metamorphosis. Because butterflies and moths pass 
through four distinct stages, scientists consider them as 
examples of complete metamorphosis. The first stage is 
the egg in which the embryo forms. Eggs of butterflies 
and many moths are deposited on plants that will pro- 
vide food for the next stage, called the /arva. 


cycle of a house fly, th hatches into a larva, which eats and grows and then 
s R ly, the egg hatches in 4 
pupa. Inside the pupa, the adult develops and emerges from the pupa shell. 


Larvae 


Pupo Adult 
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The larva of a butterfly or a moth is also known as a 
caterpillar. Caterpillars may be hairy, spiny, or smooth- 
skinned. They may be a single colour or have striking 
colour patterns. Caterpillars differ from the adult in hav- 
ing suckerlike pro/egs on the abdomen and chewing 
mouthparts. The adult lacks prolegs and has sucking 
mouthparts, In addition, caterpillars have no wings. 

Caterpillars grow rapidly, moulting (shedding) their 
outer skins several times, After about a month in the lar- 
val stage, a butterfly caterpillar deposits a pad of silk on 
a twig or other support and attaches itself there. Then it 
moults once more to enter the third stage of metamor- 
phosis, the pupa. Many moths form a silken cocoon be- 
fore moulting to the pupal stage. Other moths pupate in 
underground cells or in plant stems. 

The pupa. During the pupal stage, the developing 
butterfly or moth is inactive. The butterfly pupa, also 
called a chrysalis, is protected only by its abdomen, 
Within the pupal case, larval structures are replaced by 
those of the adult. Usually there is a another period of 
inactivity, known as diapause, in which even these 
changes cease. The pupal stage is ideal for passing peri- 
ods of environmental extremes, such as drought or win- 
ter, The pupal stage may last only a few days, or several 
months, depending on climate and species, 

The adult. The adult insect, also called the imago, 
emerges by pushing against its pupal casing, which 
Splits open, The adult crawls onto a twig or other sup- 
port and pumps blood into its shrunken wings until they 
are full-size and strong. It then flies away to feed on liq- 
uid food, such as flower nectar or tree sap, and carry 
Out its reproductive functions, 

Other examples, Beetles, flies, bees, wasps, ants, 
and many other insects exhibit complete metamorpho- 
sis, More primitive insects, including grasshoppers and 
cockroaches, have only three stages: e99, nymph (larva), 
and adult. This type of metamorphosis, which lacks the 
pupal stage, is called incomplete metamorphosis. 

Metamorphosis occurs in most other major animal 
groups. Among vertebrates (animals that have back- 
bones), frogs and toads are the best-known examples. 

They lay eggs in water, and the eggs hatch into legless 
tadpoles with tails and gills. A tadpole gradually devel- 
Ops into a frog, as lungs replace the gills and the tail dis- 
appears. Unlike tadpoles, which must live in water, frogs 
and toads can survive both in and out of water, 


Related articles in World Book include: 


Butterfly Fly Larva Moulting 
Cocoon Insect Moth Pupa 
Metaphor, a figure of speech, is an expression taken 
from one field of experience and used to say something 
in another field. For example, when we say, "He's a sly 
fox,” we are using metaphor. That is, we are using the 
name of an animal to describe a man. A metaphor sug- 
gests a comparison without using the word /ike or as. 
The statement “He is /ike a sly fox’ or “He is sly as a fox 
is a simile (see Simile). 

Everyday speech is rich in metaphors. If we ask some 
one, “Did you /and a job today?” the reply may be, "No, 
not a bite.” These words from the special language of 
fishing are used to express thoughts about job-hunting. 
Common words actually develop new senses when they 
are repeatedly used as metaphors. For instance, we 
hardly realize that in the phrase “table leg,” the word leg 
was originally a metaphor. But when told not to “make 
pigs of yourselves,” we are probably aware of the un- 
pleasant comparison the metaphor suggests. 

Metaphors are important in the speech of politics 
scientists, and journalists, In 1946, Sir Winston Churchi 
used the now-famous phrase ‘iron curtain’ to describe 
an international problem. Scientists speak of the “wave 
theory of light” And the phrase “priming the pump 's 
sometimes used to refer to government spending t0 
stimulate a nation’s business and industry. In each i 
the metaphor has been an important tool of thougn 

Great works of literature are enriched by metaphor: 
Psalm 23 of the Bible is based on a metaphor. It begins 
with the words, “The Lord is my shepherd,” and sug i 
gests the relation of God to humanity by considering 
relation of a shepherd to sheep. The plays of Shake te 
speare contain many brilliant metaphors. One examP 
is the passage in As You Like It beginning, “All the 
world's a stage.” d metr 

Mixed metaphors, using two or more unrelate ai 
phors in the same expression, are often unintentio®. iy 
amusing, An example: "I smell a rat, but we shall nip 
the bud.” in 
Metaphysical poets is the name given to Cer% 1 
English poets of the 1600's who were influenced bY 


Donne, the most important member of the group. a 
Donne wrote on both religious and nonreligious £. 


jects, Metaphysical poets who wrote mainly on Fe" 


gous subjects included Richard Crashaw, George Her- 
bert, and Henry Vaughan. Lord Herbert of Cherbury, 
John Cleveland, Abraham Cowley, and Andrew Marvell 
wote mostly on nonreligious topics. 
Metaphysical poetry contains irregular, “unpoetic” 
ms and colloquial language. It also sometimes uses 
farfetched or outlandish comparisons, either similes or 
metaphors, called metaphysical conceits. The metaphys- 
cal conceit often extends a comparison to great length 
todescribe an emotion, idea, or situation. 
“Inthe late 1700's, English critic Samuel Johnson first 
“named this group “metaphysical poets” in his Lives of 
‘the Poets (1779-1781). Johnson criticized their exhibition 
oflearning and especially their use of metaphysical con- 
tits. Despite Johnson's label, however, these poets 
Were actually no more “metaphysical” in the philosophi- 
talsense than other thoughtful writers. 
After being condemned by critics like Johnson, the 
Metaphysical poets returned to favour in the early 
1900s, The essays of T. S. Eliot, one of the modern poets 
Ang influenced by the group, helped stimulate this 
al, 
See also Cowley, Abraham; Donne, John; Herbert, 
George; Marvell, Andrew; Vaughan, Henry. 
Metaphysics is the branch of philosophy concerned 
wih the basic nature of reality. Its aim is to give a sys- 
tematic account of the world and the principles that 
Jovem it. In contrast to the natural sciences, which 
sdy specific features of the world, metaphysics is a 
More general investigation into the fundamental fea- 
ae at exists. The metaphysician relies on forms 
ysis that depend on pure reason rather than the 
peri mental methods of the natural scientist. Meta- 
pea Speculation has always focused on certain key 
cepts such as space and time, causality, identity and 
9e, Possibility and necessity, universals and partic- 
irs, and mind and body. f i 
Pace and time, When philosophers want to under- 
d the nature of the universe, they often begin by ex- 
a the nature of space and time. Such questions as 
tng tah without change?’ and “Is space some- 
Ereim Sre objects in the universe?” belong 
tued that as ee eile Some metaphysicians have 
Pendent of Salto ma are abso/ute—that is, inde- 
ofthe Neg in the arrangement of the con- 
chun, both aioe ut according to the re/ativistic ac- 
tionships r: and time can be reduced to the 
Cau, ieee things in the universe. 
Westions ios inst Fores mp abt to —— 
sole ents happen. The con- 
Mim and is closely related to problems of defer- 
usal laws io 3 Mal Determinism states that strict 
inistie meta z evante, even human actions. Non- 
Mot controlled E ysical theories claim that events 
at peopl, y external causes. These theories 
Situation aie e freely choose their actions, and in any 
roose otherwise than they actually do. 
Ween ident change. Studying the relationship be- 
Stand Aiea, and change helps philosophers under- 
ey seem t aa can persist through time even though 
can change oth Most people will agree that ob- 
di Ple, a coat of lout becoming different things. For 
*Tenthouse. H Paint will not transform a house into a 
* However, it is unclear to what extent 
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changes can take place without destroying the original 
object. Thus, if we gradually replace all the parts of a 
house, it seems that we will have slowly destroyed the 
old house and built a new one in its place. Some meta- 
physical theories distinguish an object's form, or organi- 
zation, from the matter out of which it is made. They 
argue that the form persists through time and guaran- 
tees the identity of the object through changes. 

Possibility and necessity. When philosophers want 
to know how people make judgments of truth, they 
often examine the concepts of possibility and necessity. 
These questions are related to issues of necessary truths 
and contingent truths. That there are 9 planets in our 
solar system is a contingent truth, because there could 
be 10 planets or even no planets. On the other hand, the 
fact that 2 + 2 = 4 is a necessary truth, because it could 
not be otherwise. Once philosophers have distin- 
guished between possibility and necessity, they can 
consider whether there are essential properties of ob- 
jects. If it is a necessary truth that a thing have a certain 
property, philosophers call that property an essential 
property. Thus, warm-bloodedness is presumably an es- 
sential property of dogs, and brownness is only an acci- 
dental (nonessential) property of some dogs. 

Universals and particulars. Thinking about the na- 
ture of objects and their properties often leads philoso- 
phers to discussions of universals and particulars. A uni- 
versal is something that many separate things have in 
common. A particular is an object with many properties. 
For example, the property of redness is common to 
many individuals. Some metaphysicians believe there is 
therefore a universal redness. Realism about universals 
is the doctrine that universals can exist separately from 
particulars and that there is a universal redness com- 
mon to all red things. Thus, in a realistic theory, univer- 
sal redness is something more than the totality of all red 
things. In contrast, nominalistic theories claim that there 
is no universal redness and that red is simply a word 
that people apply to all red things in the world. 

Mind and body. Many metaphysical problems arise 
from the observation that mind and body seem to inter- 
act, even though they appear to have nothing in com- 
mon. These problems can be phrased in such questions 
as “Is the mind a physical thing?” and “Are people's 
minds identical with their brains?” Dualism contends 
that mind and matter are two fundamentally distinct 
kinds of things. A basic problem for dualism is to ex- 
plain how a physical process can have a nonphysical ef- 
fect, or how mental events can result in changes in the 
physical world. Monism denies that mind and matter are 
two different things. Monism can be either materialistic, 
asserting that only matter exists, or /dealistic, claiming 
that mind is basic to everything. 

Opinions about metaphysics. The apparent failure 
to reach widespread agreement on metaphysical issues 
has prompted some philosophers to insist that these 
questions are beyond the power of human beings to an- 
swer. In the early 1900s, philosophers who called them- 
selves /ogical positivists argued that metaphysical ques- 
tions were meaningless because no amount of evidence 
could possibly decide them one way or another. 

The positivists’ critique of metaphysics was widely ac- 
cepted in the 1920s and 1930s, but most philosophers 
today are less inclined to dismiss metaphysical theories. 
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There are no easy answers to metaphysical questions. 
However, philosophers now believe that they can judge 
these theories by how well they satisfy people's basic in- 
tuitions, and combine with accepted scientific theories 
to provide a unified view of the world. 

See also Free will; Idealism; Materialism; Philosophy 
(Metaphysics; Ancient philosophy); Positivism. 
Metastasis. See Cancer (How cancer develops). 
Metatarsal arch. See Foot (The arches). 

Metcalf, John (1717-1810), was one of the first to build 
properly designed roads in Britain. He constructed 
about 300 kilometres of turnpike roads in northern Eng- 
land, He also built many bridges. 

Metcalf was born at Knaresborough, in North York- 
shire. He joined the English army as a musician during 
the second Jacobite rising. He became a wagoner and 
goods carrier in North Yorkshire. He was nearly 50 years 
old before he built roads. 

Metchnikoff, Elie (1845-1916), was a great Russian bi- 
ologist. He made important studies of the functions of 
phagocytes. These are white blood cells that attack 
germs. Doctors at first opposed his theory about phago- 
cytes, but his ideas were generally accepted before his 
death. Metchnikoff shared the 1908 Nobel Prize for med- 
icine. 

His writings include The Nature of Man (1904), Lec- 
tures on the Comparative Pathology of Inflammation 
(1893), and /mmunity in Infective Diseases (1905). In The 
Prolongation of Life (1907), he suggested that people 
should eat cultures of sour-milk bacteria to slow down 
the process of growing old. 

Metchnikoff was born in Ivanovka in Kharkov prov- 
ince, He studied in Russia and Germany, and taught 
zoology at Odessa University in Ukraine. He joined the 
staff of the Pasteur Institute in Paris in 1892, and became 
its subdirector in 1895. 

Meteor is a bright streak of light that appears briefly in 
the sky. Observers often call meteors shooting stars or 
falling stars because they look like stars falling from the 
sky. People sometimes call the brightest meteors fire- 
balls. A meteor appears when a particle or chunk of me- 
tallic or stony matter called a meteoroid enters the 
earth's atmosphere from outer space. Air friction heats 
the meteoroid so that it glows and creates a shining trail 
of gases and melted meteoroid particles. The gases in- 
clude vaporized meteoroid material and atmospheric 


The Meteor Crater in Arizona, U.S.A, lies between the towns 
of Flagstaff and Winslow. Scientists believe that a meteorite 
struck the earth about 50,000 years ago and dug a hole about 
1,275 metres across and 175 metres deep. 


Ameteoroid travels through 
outer space, which has no 
atmosphere. ’ + 


The thin air of the upper at- 
mosphere begins to heat the 
object, causing it to glow and 
create a trail of melted particles 
and hot gases. 


Friction of denser 
atmosphere makes 
the trail so hot that 
it becomes visible 
as ameteor. 


The object usually disintegrates 
completely before reaching 
the ground. a 


A meteor appears in the sky whenever an object called a mê- 
teoroid hurtles into the earth's atmosphere from space. 


gases that heat up when the meteoroid passes through 
the atmosphere. Most meteors glow for about a second 

Most meteoroids disintegrate before reaching the 
earth. But some leave a trail that lasts several minutes: 
Meteoroids that reach the earth are called meteorites: 

Millions of meteors occur in the earth's atmosphere 
every day. Most meteoroids that cause meteors are 
about the size of a pebble. They become visible be- 
tween about 65 and 120 kilometres above the earth. 
They disintegrate at altitudes of 50 to 95 kilometres. hi 

Meteoroids travel around the sun in a variety of or K 
and at various velocities. The fastest ones move at a 
40 kilometres per second. The earth travels at about 
kilometres per second. Thus, when meteoroids mee 
earth's atmosphere head-on, the combined speed may 
reach about 70 kilometres per second. 

Meteor showers. The earth meets a num 
streams (trails) or swarms (clusters) of tin 
certain times every year. At such times, th 
filled with a shower of sparks. Streams an 
orbits like those of comets and are believed t 
ments of comets. 

The most brilliant meteor shower kno 
on Nov. 12-13, 1833. It was one of the Leonid sho i 
which occur every November and seem to come 
the direction of the constellation Leo. 

Meteorites. There are three kinds of m! 
stony, iron, and stony-iron. Stony meteorit 


ber of 


wn took place 
wers, 


eteorites, 
es consist 0 


The Willamette meteorite is the largest meteorite ever found 
inthe United States. It measures about 300 centimetres long and 
Weighs about 14 metric tons. Rust and atmospheric friction 

caused pits in one side. It was named after Oregon's Willamette 
Valley, where it was found in 1902. 


Important meteor’showers 
Shower Date 
Quadrantid January 3 
Lyrid April 21 
Eta Aquarid May 4 
Delta Aquarid July 29 
Perseid August 12 
Orionid October 22 
Taurid, North November 1 
Taurid, South November 16 
Leonid November 17 
Geminid December 12 


Minerals rich in silicon and oxygen, with smaller 
a of iron and magnesium. One group of stony 
aie a called chondrites, are pieces of the same 
Hoho, ba which the planets formed. Another group, 
va a Hae were once part of a parent body, such 
anise ae was large enough to have melted 
d Bune ed into an iron-rich core and a stony crust. 
ibis Ss come from the outer crust; stony-iron me- 
i aa the inner crust; and iron meteorites, from 
tick a Iron meteorites consist mostly of iron 
amounts of patton meteorites have nearly equal 

eae PA icon-based stone and iron-nickel metal. 
tate en eorites are relatively small. The largest me- 

er found weighs about 60 metric tons. It fell at 


Gulf of Mexico 


The Chi 

icxul i 

phen an cae in Mexico's Yucatan Peninsula formed 

OM the im; it the earth about 65 million years ago. Debris 
may have led to the extinction of the dinosaurs. 
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Hoba West, a farm near Grootfontein, Namibia. How- 
ever, much larger bodies, such as asteroids and comets, 
can also strike the earth and become meteorites. 

Meteorites reach the earth's surface because they are 
the right size to travel through the atmosphere. If they 
are too small, they will disintegrate in the atmosphere. If 
they are too large, they may explode before reaching 
the earth's surface. One such object exploded about 10 
kilometres above the Tunguska River in Siberia in 1908, 
leaving a 32-kilometre area of felled and scorched trees. 

Thousands of small meteorites have been found in 
Antarctica, providing a rich supply of specimens for sci- 
entists to study. Scientists study meteorites for clues to 
the types of material that formed the planets. 

Impact craters and basins. When asteroids and 
comets strike a planet, they produce an /mpact crater or 
impact basin. Impact craters are bowl-shaped depres- 
sions that measure up to about 25 kilometres in diame- 
ter. They have shallow, flat floors and uplifted centres. 
Impact basins are larger, and inside their rims there are 
one or more rings on the planet's surface. 

Scientists have found more than 120 impact craters 
and basins on the earth. One of the most famous, the 
Meteor Crater in Arizona, U.S.A., is about 1,275 metres 
across and 175 metres deep. It formed nearly 50,000 
years ago when an iron meteorite weighing 300,000 
metric tons struck the earth. 

Most impact craters and basins larger than the Me- 
teor Crater are heavily worn away or have been buried 
by rocks and dirt as the earth's surface changed. The 
largest known of these is the Chicxulub Basin centred in 
Mexico's Yucatan Peninsula. The diameter of the basin is 
about 300 kilometres. Rock samples obtained by drilling 
into the basin indicate that an asteroid struck the earth 
there about 65 million years ago. This was about the 
time the last dinosaurs became extinct. The impact 
hurled much debris into the sky. Many scientists believe 
this debris caused climate changes that the dinosaurs 
could not survive. 

See also Fireball; Leonids; Tektite. 

Meteorite. See Meteor. 

Meteorology is the study of the earth's atmosphere 
and the variations in atmospheric conditions that pro- 
duce weather. Meteorologists measure wind, tempera- 
ture, precipitation, air pressure, and other atmospheric 
conditions. They also measure chemical substances in 
the atmosphere, such as carbon dioxide and ozone, that 
affect the climate. By analysing data about the atmos- 
phere, meteorologists can predict weather conditions. 

Many meteorologists work as weather observers. 
They measure weather conditions and prepare weather 
maps used by forecasters. Other meteorologists, who 
are employed as forecasters, analyse weather maps and 
information from computers and other sources. They 
use such data to prepare detailed weather reports, 
make forecasts, and issue warnings of hazardous 
weather conditions. Forecasters also prepare special 
weather information, such as data for farmers about 
water-supply conditions. Some work for government 
agencies. Others work for private businesses, such as 
airlines, oil companies, and radio and TV stations. 

Many meteorologists conduct research. Some de- 
velop computer techniques to improve forecasting, or 
to study thunderstorms and other weather conditions. 
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Others work on the development of improved instru- 
ments for observing the weather. Research meteorolo- 
gists also collect and analyse information to study the 
causes of extreme weather events, such as tornadoes 
and floods. Research meteorologists also study ways to 
modify the weather. For example, they experiment with 
cloud seeding to produce rain (see Rainmaking). 

How meteorologists study the atmosphere. Mete- 
orologists use a wide variety of scientific instruments to 
gather information about the atmosphere and the 
weather. These scientists make weather observations 
from land, in the air, and at sea. Meteorologists use 
such instruments as thermometers, barometers, and hy- 
grometers to measure basic aspects of the weather. Bal- 
loons carrying these instruments measure conditions in 
the upper atmosphere (see Balloon [Scientific uses). 
Radar devices determine the location, size, speed, and 
direction of storms. 

Weather satellites, also called meteorological satel- 
lites, take pictures of the earth from great altitudes. Me- 
teorologists use these pictures to chart the movement of 
clouds. In addition, weather satellites measure air tem- 
perature and humidity and help detect storms that de- 
velop at sea. See Space travel (Weather satellites). 

Computers help meteorologists forecast the weather. 
These machines produce weather maps from observa- 
tions all over the world. Computers can predict certain 
elements of weather by solving complex sets of equa- 
tions that describe the behaviour of the atmosphere. 
Weather forecasting with computers is called numerical 
forecasting. 

History. The word meteorology comes from Mete- 
orologica, the title of a book by the ancient Greek phi- 
losopher Aristotle. In this book, Aristotle wrote about 
his weather observations. 

Scientific observation of the weather began in 1593, 
when the Italian scientist Galileo invented a type of ther- 
mometer to measure air temperature. By the late 1700s, 
instruments had been invented to measure humidity, 
wind, air pressure, and precipitation. During the 1800s, 
the use of weather maps enabled people to forecast the 
weather scientifically. 

In the early 1900s, meteorologists began to explain 
the structure of the atmosphere. For example, the Nor- 
wegian meteorologist Vilhelm Bjerknes discovered that 
the atmosphere contains zones of rapidly changing con- 
ditions called fronts. Shortly after World War II ended in 
1945, the Swedish-American meteorologist Carl-Gustaf 
Rossby studied jet streams, which are atmospheric re- 
gions of extremely strong winds. Such findings greatly 
changed methods of forecasting the weather. The accu- 
racy of forecasting improved after computers, weather 
satellites, and other modern instruments came into use. 

Cooperation between nations further advanced the 
study of meteorology. In 1963, the United Nations (UN) 

approved the World Weather Watch, an observation 
system that maps the weather of many areas of the 
world. In 1967, the International Council of Scientific Un- 
ions (ICSU), an organization of scientists from many 

fields, established the Global Atmospheric Research 
Programme (GARP). The First GARP Global Experiment 
began gathering weather information from all parts of 
the world in 1978. 

See also Weather. 


Meter, Electric. See Electric meter. 
Methadone is a drug used in experimental pro- 
grammes that are aimed at helping people overcome 
addiction to such narcotics as heroin, morphine, or 
opium. Most of these programmes also include coun- 
selling to help addicts with psychological, social, and 
occupational problems. 

Methadone itself can cause addiction with symptoms 
similar to those of heroin addiction. But if people al- 
ready addicted to heroin, morphine, or opium take 
methadone, they no longer crave or even enjoy the 
other drugs. Methadone must be taken orally to pro- 
duce those effects. If methadone doses are stopped, for- 
mer drug cravings return. As a result, a former heroin 
addict may have to take methadone for life. 

Lengthy methadone treatment has been criticized asa 
substitution of one addiction for another. But metha- 
done therapy produces different effects than does ad- 
diction to heroin. A heroin user experiences highs lex 
tremely happy feelings), dreamlike states, and sleepi- 
ness. Most heroin addicts cannot hold a job or maintain 
normal social relationships. But a former heroin addict 
who takes methadone in the prescribed manner has a 
clear mind and a feeling of well-being. In time, most ad- 
dicts who are thus treated can lead normal lives. Long- 
term methadone therapy was developed in 1964 by two 
American doctors, Vincent Dole and Marie Nyswander, 
a husband-and-wife team. 

See also Drug addiction (Treatment). 
Methamphetamine is a powerful drug nicknamed 
“speed.” It quickly produces feelings of joy, strength, 
and alertness. Methamphetamine gives a user the ca 
pacity to work and talk for long periods of time. Misuse 
of methamphetamine can be dangerous, and the drug 
can be obtained legally only with a doctor's prescrip: 
tion. Methamphetamine is one of a group of drugs 
called amphetamines. o 

Doctors once prescribed methamphetamine pills i 
weight control. The pills have also been used to combal 
fatigue and to help people under tension improve their 
work. Excess use of methamphetamine causes see ; 
weight loss, pains in muscles and joints, excessive by 
ity, and overconcentration on minor tasks. Some peop? 
who take the drug become suspicious and develop anl 
social behaviour. is 

People who stop using methamphetamines may exp 
rience withdrawal symptoms. This suggests that the 3 
drug may cause physical dependence. In time, toler p 
to the drug develops and the user's body needs lage 
and larger doses to achieve the same effect. Users m 
become mentally dependent on the drug if, when ira 
go without it, they find the world cold and demano? ; 
Sudden withdrawal from the drug may cause deep cae 
pression, fatigue, or even a temporary psychosis (se! 
mental illness). 

See also Amphetamine; Drug addiction. 
Methane is an important industrial compo 
makes up a large part of natural gas. It is forme? | 
plants decay in places where there is very little a ad 
Methane is often called marsh gas because it is y hief 
around stagnant water and swamps. It is also the i i 
substance in firedamp, a gas that causes serious €%P' 
sions in mines. 


aq ma 
The chemical industry uses methane as @ starting 


feral for many other chemicals. Methane reacts at high 
temperatures with a limited amount of air to form acety- 
lene and with ammonia to produce hydrogen cyanide. It 
aso undergoes partial combustion (incomplete burn- 

ing producing hydrogen and carbon monoxide gases. 
This mixture serves as a source for commercial hydro- 

en and for carbon monoxide used in making methyl al- 
cohol (methanol). 

Methane is a colourless, odourless gas. It is nontoxic 
buthighly flammable. It is soluble in alcohol but only 
sightly soluble in water. Methane’s chemical formula is 
(H, and it is the first member of the paraffin series of 
hydrocarbons. Mixtures of methane with air, oxygen, or 
thlorine are explosive. Methane is a significant part of 
heatmospheres of Jupiter, Saturn, Neptune, and Ura- 
ns, 

See also Acetylene; Damp; Gas (The composition of 
natural gas); Hydrocarbon; Methanol. 

Methanol is a type of alcohol used for many industrial 
purposes, It is also called methy/ alcohol or wood alco- 

fol Methanol, a clear, colourless organic compound, is 
fammable and highly poisonous. Drinking it, or inhaling 
isfumes for prolonged periods, can cause blindness or 
ten death, It is also harmful to the skin. 

Methanol's chemical formula is CH,OH. It has a mo- 
lular weight of 32.04, It boils at 65° C and freezes at 
~4'C. At 20°C, its density is 0.7915 grams per cubic 
(entimetre (see Density). 

Methanol mixes readily with water and with such or- 
Mic compounds as benzene and ether. Some of these 
ate are used in motor vehicles as antifreezes for 
indshield washer fluids and fuel lines. Such mixtures 
ower the temperature at which ice forms. 
ie substances react with methanol in different 
A ome of these substances are dissolved by metha- 

uring the manufacture of dyes and medicines. 

a combines with oxygen to produce formalde- 

chemical used in making plastics. When mixed 
hin methanol forms compounds called 
ty y cl i used in paints and varnishes. A wide 
ral a ea are made from mixtures that include 
ioa ethanol, also called grain alcohol. Ethanol 
H ntof many alcoholic beverages, but mixing 
Aira anol makes it denatured (unfit to drink). 
totol had methanol as fuel in portable stoves. The 
in mae motor vehicles and thus conserves 
tentmethanol a ways. For example, a blend of 10 per 
and 90 per cent petrol serves to extend 
Supplies. Methanol j 
"fuel, but i anol can also function alone as a 
titer in P its rates of corrosion and combustion 
Methanol re Hs of Petrol. Therefore, the use of pure 
thgine nee hi a adjustments of the carburettor, other 
Vetted to hi (a the petrol tank. Methanol can be con- 
Pensive TAA Octane petrol, but only by means of an ex- 
“Ne used wilt Such petrol produced from methanol 
st comm out adjustments to the vehicle. 
‘bon mong, ia cial methanol is produced by heating 
Presence of a e and hydrogen under pressure in the 
tre ofc ena oxide catalyst (see Catalysis). A mix- 

M such Gin, onoxide and hydrogen can be made 

Od, Waste ad as coal, natural gas, petroleum, 

YS to reduc È Sewage. Researchers are seeking 
Methanol us igh production costs and to expand 

© as an alternative fuel. 
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Methodists belong to those Protestant denominations 
that trace their beginnings to John Wesley, a clergyman 
of the Church of England. A number of churches 
throughout the world share the name Methodist and a 
common heritage in Wesley's teaching. 

Methodists have followed John Wesley in adopting 
the teachings and practices of the Church of England. 
They accept the Bible as the primary rule of faith, with 
Christian tradition and reason as secondary authorities. 
They also stress religious experience as an important 
standard of faith. 

Early history. Methodism originated as a movement 
with groups of students at Oxford University in the late 
1720's. One of the founders was Charles Wesley, and 
their leader was his brother John. Both brothers, after 
deep personal experiences of faith in 1738, joined the 
Evangelical Revival of the 1700's by venturing into open- 
air preaching. 

There were two distinctive features of the Wesleys’ 
preaching and, in turn, of the Methodist movement. The 
first was a message that invited all to respond to God's 
gracious reconciliation through Jesus Christ. The sec- 
ond was the incorporation into societies of those who 
did respond. In the societies, members developed the 
practical disciplines of a Christian life, primarily through 
subdivisions of the societies, known as c/asses. The 
classes met weekly under the spiritual guidance of a 
class leader. 

As the movement spread, John Wesley emerged as its 
leader and Charles as its poet. Charles composed more 
than 7,000 hymns, giving Methodists a further distinctive 
characteristic—the singing of their faith. The Collection 
of Hymns (1780) remains a spiritual classic of the world 
church, John’s major role was to organize the societies 
into a connected system governed by an annual confer- 
ence that first met in 1744. Methodism was also noted 
for John’s use of /ay (unordained) preachers. 

John Wesley wanted the societies to remain a reform- 
ing movement within the Church of England. However, 
the resistance of Anglican clergy and the need to pro- 
vide pastoral supervision for society members led to a 
separation from the church. Wesley acknowledged this 
separation in 1784, when he ordained Thomas Coke as 
the first superintendent of the Methodist church in 
America. He also gave Coke authority to ordain Francis 
Asbury to serve in the same capacity. 

In 1784, at the Christmas Conference in Baltimore, 
Maryland, U.S.A., the Methodist Episcopal Church was 
formed, with Coke and Asbury becoming its first bish- 
ops. The new denomination spread rapidly, chiefly 
through the work of travelling preachers, known as cir- 
cuit riders, who took Methodism’s message to the ex- 
panding American frontier. 

Social change and division. As Methodism became 
consolidated, the discipline of the early societies gave 
way to the less demanding social structure of a church. 
Tensions developed, some of which were due to unre- 
solved issues of church government following John 
Wesley's death in 1791. But the deeper reason for the 
tensions was that Methodism stressed a Christian life 
style in the world. This emphasis involved its members 
in the social changes of the 1800s. In England, the major 
social conflict was the emerging trade union movement. 
In the United States, it was slavery. 
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The metre measure, below, compares the base unit of measure in the metric system with a yardstick, above, 


These issues led to many divisions among the Meth- 
odists. In Great Britain, the first was the formation of the 
Methodist New Connexion in 1797, followed by the 
Primitive Methodists in 1810. In the United States, the di- 
visions resulted in the establishment of the Methodist 
Protestant Church (1830), the Wesleyan Methodist Con- 
nection (1843), and the Free Methodist Church (1860). 
Several black Methodist churches were also formed, in- 
cluding the African Methodist Episcopal Church (1787), 
the African Methodist Episcopal Zion Church (1796), and 
the Colored (later the Christian) Methodist Episcopal 
Church (1870). The most important dispute over slavery 
occurred in 1844, dividing the Methodist Episcopal 
Church into North and South denominations. Doctrinal 
differences led to the formation of the Church of the 
Nazarene (1908). 

Major reunions took place in Great Britain in 1932 
and in the United States in 1939. The United Methodist 
Church was formed in 1968. Methodists became part of 
the United Church of Canada in 1925, and the Uniting 
Church in Australia in 1977. 

Related articles in World Book include: 

Asbury, Francis Wesley, John 
Protestantism (The Wesleyan Church 


Methodist movement) Whitefield, George 
Wesley, Charles 


Methuselah was the son of Enoch, the father of La- 
mech, and the grandfather of Noah in the Old Testa- 
ment. According to the Bible, he lived 969 years (Gen. 

5: 25-27), making him the oldest Biblical person. The ex- 
pression “as old as Methuselah’ describes a very old 
person. 

Methyl alcohol. See Methanol. 

Methylbenzene. See Toluene. 

Mens; See North West Rebellion; Red River Rebel- 

on. 

Metonymy. We often use words figuratively, rather 
than literally. Some of these forms of expressions are 
called metonymy. When we “turn on the light,” we actu- 
ally flip a switch, closing an electric circuit and causing 
the light. But we give the name of the effect to the cause. 
When we ‘listen to records,” we really hear music, but 
we name the cause to mean the effect. When we ask for 
“another cup,’ we really mean more coffee. The con- 
tainer symbolizes what it contains. These are common 
forms of metonymy. 

In synecdoche, which is related to metonymy, we 
name the part for the whole. For instance, on board a 
ship, the order “All hands on deck” calls the crew to as- 
semble on the deck. The word hands is used to refer to 
the members of the ship's crew. 

See also Slang (Figures of speech). 


Metre, spelled meter in the United States, is the base 
unit of length in the metric system. Its symbol is m. A 
metre is equal to 39.37 inches. Scientists define the 
metre as the distance travelled by light in a vacuum dur 
ing zerbas Of a second. From 1960 to 1983, the length 
of the metre had been defined as 1,650,763.73 wave- 
lengths of the orange-red light from the isotope krypton 
86, measured in a vacuum. This measurement standard 
had replaced the platinum-iridium metre bar. See also 
Centimetre; Metric system. 

Metre, in poetry, is the number of feet in a line of 
verse. The word metre means measure. It can also refer 
to the metrical pattern—the foot, metre, and rhyme 
scheme—of a poem. 


Lives of great men all remind us 
We can make our lives sublime, 

And, departing, leave behind us 
Footprints on the sands of time. 


When poetry like this is read aloud, the flow of aon 
sounds is rhythmical. A definite pattern of rising and fall- 
ing sounds is apparent. Scanning (marking accented syl- 
lables) may help a reader to find this pattern, as is 
shown below: 


Lives’ of/greať men/all’ re/mind' us i 
We' can/make’ our/lives’ sub/lime' 


The metrical pattern of a traditional poem is de- 
scribed in terms of the basic foot (rhythmic unit), per 
metre (verse length), and the line scheme. There are ; 
or five kinds of feet used in metrical patterns: the iam 
(de-DUMM), anapest (de-de-DUMM), trochee ih 
(DUMM-de), dactyl (DUMM-de-de), and occasional f 
amphibrach (de-DUMM-de), The metre (verse lengi one 
the number of feet to the line: monometer (a line © 
foot), dimeter (two feet), trimeter (three), tetramer 
(four), pentameter (five), hexameter (six), heptamete imple 
(seven), and octameter (eight). The metre of this a ý 
is trochaic tetrameter (four DUMM de feet per line! 
second and fourth lines lack a final syllable. 

The rhyme scheme of a metrical pattern is mon 
quence or grouping of lines, often in stanzas tha a 
thyme. The stanza that appears in this article is 4 Ti 
train (four-line stanza) with crossed rhymes (altern 
lines rhyme, abab). me 

But metre is not necessary to poetry. There are hawe 
nonmetrical types of verse, such as free vsi such Po 
no regular beat (see Free verse). The rhythm 0 ange 
etry follows the meaning of the phrases and ar 
ment of the verses on the page. 3; 

See also Poetry (Rhythm and metre); Blank vers? 
Couplet. 
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Metric system 


Students learn about the metric system by making various measurements with metric units. 


Metric system 


oo is a group of units used to make any 
Picoit Ne apent such as length, temperature, time, 
isthe ia er system of measurement ever used 
isie a etric system in simpleness. Scientists every- 
Fie y a ements in metric units, and so do all 
Neri sass Most countries. 
kni ench scientists created the metric sys- 
ines, The H ue system has been revised several 
tine pene pama of the present version is Sys- 
his) usual a Unités (International System of 
Bes fae nown simply as S/. The term metric 

e base unit of length in the system, the 


Metre, which i 
ich is also spelt meter in some countries. 


Using the metric system 


sient 

bite who created the metric system de- 

nd exact, Hewave, needs. They made the system logical 
metric he a nonscientist needs to know only a 
"some cou make everyday measurements. 
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For example, feet and yards are related by 3's, but feet 
and inches are related by 12's. 

Also, the metric system has only 7 base units that 
make up all its measurements. The imperial system has 
more than 20 base units for just its common measure- 
ments. Imperial units used for special purposes add 
many more base units to that system. 

The decimal arrangement. The metric system is a 
decimal system. In a decimal system, a unit is 10 times 
larger than the next smaller unit. For example, a metre 
equals 10 decimetres. 

Most metric units have a prefix that tells the relation- 
ship of that unit to the base unit. These prefixes are the 
same no matter which base unit is used. This uniform 
system also simplifies metric measurement. 

Greek prefixes are used to show multiples of a base 
unit. They make a base unit larger. For example, hecto 
means 100 times and Ki/o means 1,000 times. Latin pre- 
fixes are used to show the submultiples of the base unit. 
They make a base unit smaller. For example, centi means 
x5 and milli means saw: The table on page 388 shows 
all the prefixes, their symbols, and their relationship to 
the base unit. 

An example will illustrate the basic simpleness of a 
decimal system. Suppose you want to measure the 
length and width of a room so you can draw a floor plan 
to scale. Using the imperial system, you measure the 
room with a yardstick and get the length in units of 
yards, feet, and inches. To find the distance in just feet 
and inches, you multiply the number of yards by 3. Sup- 
pose the room measures 3 yards 1 foot 6 inches long. 
This measurement equals 10 feet 6 inches. 

To prepare the scale drawing, you decide to let one 
inch of the drawing equal one foot of the room. The 10 
feet in the room measurement equal 10 inches on the 
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drawing. But the 6 inches must be divided by 12 to get 
the fraction of an inch needed to represent them on the 
drawing. Since 6 + 12 equals 3, the correct scale dis- 
tance for the drawing is 104 inches. 

Using the metric system, you find the room measures 
3 metres 2 decimetres long. This measurement can also 
be written as 3.2 metres. You let one decimetre of the 
drawing equal one metre of the room. Then, all you do 
to change the room measurement into the scale meas- 
urement is divide by 10. Moving the decimal point one 
place to the left divides a decimal number by 10. There- 
fore, the scale distance is 3.2 metres -+ 10, or 0.32 metre, 
which equals 3.2 decimetres. 

Metric measurement units. Seven base (basic) units 
form the foundation of the metric system. Most every- 
day measurements involve only four of these units. (1) 
The metre is the base unit for length or distance. (2) The 
kilogram is the base unit for mass, the weight of an ob- 
ject when measured on the earth. (3) The second is the 
base unit for time. (4) The kelvin is the base unit for tem- 
perature. Most people, when measuring in metric units, 
use Ce/sius temperatures instead of kelvin tempera- 
tures, One kelvin equals one degree Celsius, but the two 
temperature scales begin at different points. See the 
section Temperature measurements in this article. 

The three other base units have specialized uses by 
scientists and engineers. (5) The ampere is the base unit 
for electrical measurements. (6) The mole is the base 
unit for measuring the amount of any substance in- 
volved in a chemical or other reaction. (7) The candela is 
the base unit for measuring the intensity of light. 

Every base unit is defined by a measurement standard 
that gives the exact value of the unit. For information on 
measurement standards, see the World Book article on 
Measurement. The metric system also includes two 
supplementary units for measuring angles. These units 
are the radian and the steradian (see Radian). 

All other units in the metric system consist of two or 
more base units. For example, the unit for speed, metres 
per second, combines the base units for length and 
time. Such combination units are called derived units, 


Common measurements 


This section describes everyday measurements made 
by using the metric system. The examples give the ap- 
proximate number of imperial units in each metric unit. 
For the exact conversions between the two systems, see 
the World Book article on Weights and measures. 
Other articles discuss the specialized metric units used 
by scientists and engineers. For example, see Energy for 
the metric units related to energy. 

Length and distance measurements. The metre is 
used for such measurements as the length of a rope or 
of a piano or other large object. It also is used to meas- 
ure the height of a mountain or the altitude of an aero- 
plane. A metre is slightly longer than a yard. Short 
lengths are measured in centimetres, or they may be 
measured in millimetres. A centimetre equals about 2 of 
an inch. Books, pencils, and other small objects may be 

measured in centimetres. A millimetre equals about 4 
of an inch. Photographic film, small hardware, and tiny 
mechanical parts are measured in millimetres. 
Long distances, such as those between cities, are 
measured in kilometres. A kilometre equals about ofa 


mile. A short distance, such as that between two build- 
ings on the same street, is measured in metres, 

Surface measurements tell how much area some- 
thing covers. For example, the amount of carpeting 
needed to cover a floor is measured in square units, 
Most areas are measured in square metres. A square 
metre equals the surface covered by a square one metre 
long on each side. It is slightly larger than a square yard, 
Smaller areas may be measured in square centimetres 
or square millimetres. 

Land is sometimes measured in units called Aectares, 
A hectare equals 10,000 square metres, or about 24 
acres. Large land areas, such as cities and countries, are 
measured in square kilometres, One square kilometre 
equals about 247 acres, or about } of a square mile. 

Volume and capacity measurements tell how 
much space something occupies or encloses. A volume 
measurement tells the size of a box, and a capacity 
measurement tells how much the box can hold. Volume 
and capacity are both measured in cubic units, such as 
cubic metres or cubic decimetres. The volume of a box 
with each side 1 metre long equals 1 cubic metre. A 
cubic metre contains 1,000 cubic decimetres and equals 
about 14 cubic yards. 

Most capacity measurements for liquids are made in 
units called /itres. A litre equals a cubic decimetre andis 
slightly smaller than a liquid quart. Smaller units include 
the decilitre (1, of a litre) and the millilitre (jy ofa 
litre). A millilitre equals a cubic centimetre. 

Weight and mass measurements. The mass of an 
object is not really the same as its weight because its 
weight changes with altitude. However, the two meas: 
urements are equal at sea level on the earth. The kilo- 
gram is a unit of mass, But most people who use the 
metric system think of the kilogram as a unit of weight. 

A kilogram equals about 24 avoirdupois pounds. The 
gram is used for small weight measurements. A gram 
equals 54,5 of a kilogram. Manufacturers and shippers 
weigh bulk goods in metric tons. A metric ton balers i 
1,000 kilograms, or about 14, short tons in the imperi 
system. 

Time measurements. The metric system measures 
time exactly as the imperial system does for men 
ments longer than a second. For such measuremen s 
the metric system does not follow the decimal syste i 
For example, 60—not 100—seconds equal a mint 
60 minutes equal an hour. Time measurements in 
systems use a decimal arrangement for units lont 
than a year. Ten years equal a decade, 10 decades ki itd 
century, and 10 centuries are a millennium. For mo! 
formation about time measurement, see Time. at for 

The metric system follows a decimal arrangeme! 
time measurements shorter than a second. Scien ud 
and others who work with electronic equipment It ot 
ing computers and radar, use such measurement 
example, some electronic computers perform m ash 
matical operations in microseconds and i 
microsecond is z345 Of a second, and a nan 


Tonos Of a second. 


Temperature measurements. Most people vi de 
use the metric system have thermometers mar! ils at 
grees Celsius (° C), Water freezes at 0° Cand boil beings 
100° C. The normal body temperature of non 


: metric 
is 37°C. Celsius has been the official name of the 
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Length and distance 

Length and distance measurements in the metric system are 
based on the metre. All units for length and distance are deci- 
mal fractions or multiples of the metre. Commonly used units 
ilude the millimetre, centimetre, metre, and kilometre. 


B 
About the thickness 


` ofapaper match 


One centimetre 
‘About the length 
ofone side of a 
sugar cube. 


One metre 
About the length of four volumes 
of World Book placed top-to-bottom 


‘One kilometre 
-About the distance 
yu might walk 

i10 minutes, 


The illustrations on these pages help show 
conversion table will aid in the conversion 


Surface or area 


Surface or area measurements in the metric system are also 
based on the metre. But area is measured in square units. Com- 
mon area units include the square centimetre, square metre, 
hectare (10,000 square metres), and square kilometre. 


One square centimetre 
About the area of a button 
on a push-button telephone 


One square metre 

About the area of the floor 

of a child's playpen SSe] 
o V 


One hectare 
Slightly less than the area 
of two American football 
fields, two soccer fields, 
or two rugby fields. 


One square kilometre 
About the area 

you might walk 
around in 40 
minutes. 


Fa 


40 min + + 30 min 


Volume and capacity 

Volume and capacity measurements in the metric system are 
based on the metre, but these measurements are made in cubic 
units. Common volume and capacity units include the cubic cen- 
timetre, litre (1,000 cubic centimetres), and cubic metre. 


One cubic centimetre 
About the volume of a sugar cube 


One litre 

About the vol- 
ume of 24 cans 
of a soft drink 


One cubic metre 
About the volume of a 
single bed 


the size of the most common metric units. The metric 
of measurements into or out of the metric system. 
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Weight and mass 


Weight measurement in the metric system is based on mass, the 
amount of matter an object contains, The base unit for mass in 
the metric system is the kilogram. Commonly used weight units 
include the gram (0.001 kilogram), the kilogram, and the metric 


ton (1,000 kilograms). 


One gram 
About the weight of a 
bank note 


One ki 
About the weight of the 


U-V volume of World Book 


One metric ton 
About the weight of a 
small car 


Temperature 


Everyday temperature measurements in the metric system are 
made on the Celsius scale. This scale was once called the centi- 


grade scale, Water freezes at 0° C and boils at 100° C. 


Water at 0°C (ice) 


Water at 100°C (steam) 


Metric conversion table 


When you know: 
Length and distance 
inches (in) 25 
feet (ft) 


Multiply by: 


Is 
ae (mi) 
millimetres (mm) 


Surface or area 


ware inches (sq. in.) 
coh 
uare yards (sq. 
square miles (sq. mi) 
acres 


Be 


square centimetres (cm?) 
square metres (m*) 
square kilometres (km) 
hectares (ha) 


NO=SoNOOm 
BERS ai i 


Volume and capacity (Liquid) 


fluid ounces (fl. oz) 3 


Non oy serial 
NS ), imi ial 
millilitres (mi) ig 


ecos=nonusscoS 
RR yw+Spyoe bins 
Sees BEossEs 


i 
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Temperature 
degrees Fahrenheit | F.) 4 
{after subtracting 32) 


degrees Celsius ("© p 
(then add 32) 


“Answers are approximations. 


Metric prefixes 


These prefixes can be added to most metric units 
decrease their size. For example, a kilometre equa 
tres, Centi, kilo, and milli are the most commonly use! 


To find? 


millimetres 
centimetres 
metres 
kilometres 
inches 
inches 
yards 
miles 


square centimetres 
square metres 
square metres 
square kilometres 
hectares 

square inches 
square yards 
square miles 
acres 


millilitres 
litres 

litres 

litres 

litres 

litres 

litres 

fluid ounces 
pints, US. 
pints, imperial 
quarts, US. 
quarts, imperial 
gallons, US. 
gallons, imperial 


eae 
‘ilograms 
metric tons 
ounces 
pounds 
short tons 


degrees Celsius 
degrees Fahrenheit 


to increase 0f 
Is 1,000 me 
d prefixes. 


Prefix crease or decrease in unif 
exa hs 1,000,000'000,000,000,000 (One quinto 
peta P 1,000,000,000,000,000 (One quadril 
tera T 1,000,000,000,000 {One trillion) 
giga G 1,000,000,000 (One billioni, 
mega M *°7,000,000 (One million) p 
kilo k 1,000 (One thous 
hecto h 100 (Onè hundi 
deka da 10 (Ten) nth) 
deci d (One-terr redih) 
centi č {One-hundr ath 
milli = (One-thov srin) 
5 ao00001 (One-millionth 
Late B 0.000000001 (One-billion 

P 0.000000000001 (Onean ario 
femo Fhaponeng9000! (ore 


scale for temperature since 1948. But many people still 
«allthis scale by its old name of centigrade scale. The 
word centigrade means divided into 100 parts. The Cel- 
jus scale has 100 degrees between the freezing and 
boiling temperatures of water. 

Scientists do not know of any limit on how high a 
temperature may be. The temperature at the centre of 
the sun is about 15,000,000" C, for example, but other 
sars may have an even higher temperature. However, 
nothing can have a temperature lower than —273.15° C. 
This temperature is called absolute zero. \t forms the 
basis of the ke/vin scale used by some scientists. One 
degree Celsius equals one kelvin. Because the kelvin 
scale begins at absolute zero, 0 K equals —273.15° C, 
and 273.15 K equals 0° C. See Absolute zero. 


History 


Before the development of the metric system, every 
nation used measurement units that had grown from 
ral customs. For example, the English once used 
‘three barleycorns, round and dry’ as their standard for 
aninch. Grains of barley varied in size, of course—and 
sodid the inch. As a result, no one could be sure that 
eir measurements of the same thing would be equal. 
During the 1600's, some people recognized the need 
fora single, accurate, worldwide measurement system. 
n1670, Gabriel Mouton, a French clergyman, proposed 
decimal measurement system. He based his unit of 
length on the length of one minute (5,455) of the earth's 
Circumference. In 1671, Jean Picard, a French astrono- 
mer, proposed the length of a pendulum that swung 
oce per second as the standard unit of length. Such a 
eo would have been more accurate than barley- 
ah Bae it was based on the physical laws of mo- 
Pu ition, a pendulum could have been dupli- 
fen ly to provide uniform measurement standards 
aha Through the years, other people sug- 

The arious systems and standards of measurement. 
il eon of the metric system. In 1790, the Na- 

ssembly of France asked the French Academy of 
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Sciences to create a standard system of weights and 
measures. A commission appointed by the academy 
proposed a system that was both simple and scientific. 
This system became known as the metric system, and 
France officially adopted it in 1795. But the government 
did not require the French people to use the new units 
of measurement until 1840. 

In the original metric system, the unit of length 
equalled a fraction of the earth's circumference. This 
fraction was zaxa Of the distance from the North Pole 
to the equator along the line of longitude near Dun- 
kerque, France; and Barcelona, Spain. The French scien- 
tists named this unit of length the metre, from the Greek 
word metron, meaning a measure. 

The units for capacity and mass came from the metre. 
The commission chose the cubic decimetre as the unit 
of fluid capacity and named it the litre. The scientists de- 
fined the unit for mass, the gram, as the mass of a cubic 
centimetre of water at the temperature where it weighs 
the most. That temperature is about 4° C. 

The original measurement standards of the metric 
units have been replaced by more accurate ones, and 
other units have been added to the system. Whenever 
necessary, an international group of scientists holds a 
General Conference of Weights and Measures to revise 
the system. The General Conference of 1960 named the 
system Système International d'Unités. 

International acceptance. Other nations began to 
convert to the metric system after 1840, when the 
French people were first required to use it. By 1850, 
Greece, the Netherlands, Spain, and parts of Italy had 
adopted the new units of measurement. 

An international metric convention, held from 1870 to 
1875, created measurement standards of greater accu- 
racy for length and mass. Seventeen nations took part in 
this convention. In 1875, they signed the Treaty of the 
Metre, which set up a permanent organization to 
change the metric system as necessary. This organiza- 
tion, the International Bureau of Weights and Measures, 
is based near Paris. 


portant dates in the development of the metric system 


1670 
sable Mouton, a French clergyman, proposed a decimal 
courte Measurement based on a fraction of the earth's 
WN Jean Pi pee, 
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Weights and Measures, to change the metric system as 
necessary. 

1889 New metre and kilogram standards based on those 
adopted by the 1870-1875 conference were made and 
sent to countries that signed the Treaty of the Metre. 

1960 A General Conference of Weights and Measures held by 
countries using the metric system adopted a revised ver- 
sion of the system. 

1965 Great Britain began a changeover to the metric system. 

1970 Australia began a scheduled 10-year conversion to the 

metric system. 4 

A congressional study recommended that the United 

States make a planned conversion to the metric system. 

1975 Canada began a gradual changeover to the metric system. 

1975 The United States Congress passed the Metric Conver- 
sion Act, which called for a voluntary changeover to the 
metric system. 

1983 A General Conference of Weights and Measures adopted 
a new measurement standard for the metre. 

1988 The U.S. Congress passed the Omnibus Trade and Com- 
petitiveness Act. The bill included a provision that called 
for all federal government agencies to use the metric sys- 
tem for business transactions beginning in 1992. 


1971 
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By 1900, 35 nations had adopted the metric system. 
They included the major countries of continental Europe 
and South America. By the mid-1970s, almost every 
country in the world had either converted to the system 
or planned to do so. The United States is the only major 
country not to have adopted the metric system. 

Related articles in World Book. See Measurement and its 
list of Related articles. See also the following articles: 


Absolute zero International Bureau Metre 

Ampere of Weights and Mole 

Candela Measures Newton 

Celsius scale Kilogram Pascal 

Centimetre Kilometre Weights and 

Gram Litre measures 
Outline 


1. Using the metric system 
A. The decimal arrange- 
ment 

Il, Common measurements 
A. Length and distance measurements 
B. Surface measurements 
C. Volume and capacity measurements 
D. Weight and mass measurements 
E. Time measurements 
F. Temperature measurements 

Ill, History 


B. Metric measurement units 


Questions 


Why is a decimal system of measurement easier to work with 
than a nondecimal system? 

What are the seven base metric units? 

What do the letters S/ stand for? 

What is a derived unift 

What prefix is used to increase a unit by 1,000? 

Where was the metric system developed? When? 

Where does the term metric come from? 

What was Gabriel Mouton’s proposal for a decimal unit of 

length? 

What did the Treaty of the Metre accomplish? 

Metronome is an instrument that beats time for musi- 
cians. Dietrich Winkel of Amsterdam, a Dutch inventor, 
invented it. But the German Johann N. Mälzel patented it 
in 1816, The common type consists of a wooden box 
with a pendulum. A movable counterweight is attached 
to the pendulum. The mechanism ticks as the pendulum 
moves. The lower the counterweight is set, the faster the 
machine ticks. Most metronomes are wound by hand. 
Some operate by electricity. 

Metropolitan is the title of an archbishop of the East- 
ern Orthodox Churches. Occasionally, Roman Catholic 
archbishops are called metropolitans. In A.D. 341, the 
Council of Antioch decreed that the bishop of the me- 
tropolis (capital city) of an ecclesiastical province should 
rank above the other bishops of the province. The bish- 
ops were to consult the metropolitan about all matters 
other than regular diocesan affairs. See also Arch- 
bishop. 

Metropolitan area is a densely populated region, 
consisting of a central city area and the developed areas 
that surround it. The developed areas may include a se- 
ries of outer zones, or suburbs, They may also include 
several cities, boroughs, towns, or townships. A city 
with suburbs is called a metropolitan city. For example, 
the central area of Australia's oldest city, Sydney, which 
is under the control of the City of Sydney local govern- 
ment, has a population of about 86,000, but nearly 3 mil- 
lion people live in the metropolitan area of Sydney, 
which includes a number of other municipalities. 


Metropolitan areas have developed in most countries 
of the world. In some countries, such as the United 
States, metropolitan areas are well defined, with definite 
boundaries. In other countries, the boundaries are not 
fixed. Instead, the population of a metropolitan area in- 
cludes the population of a major city, together with 
other urban and rural areas identified with the city. An 
even larger urban area than a metropolitan city is a meg- 
alopolis. A megalopolis is a region that consists of two 
or more metropolitan areas (see Megalopolis). 

About two-fifths of the population of England lives in 
seven metropolitan counties. One of them is Greater 
London, which consists of 32 boroughs and the City of 
London (see London). Other metropolitan counties area 
cluster of large and small cities and towns. For example, 
the metropolitan county of West Midlands includes the 
cities and towns of Birmingham, Coventry, Dudley, Soli- 
hull, Walsall, West Bromwich, and Wolverhampton, The 
area of West Midlands is almost entirely urban (see 
West Midlands). 

The first metropolitan areas grew up in Europe and 
North America. But an increasing number are now 
found in developing countries, They include the worlds 
largest metropolitan city, Mexico City, which has in- 
creased greatly in size since 1950. ; 

In industrialized countries, most people live in urba 
areas, mostly in large metropolitan cities. For example, 
in high-income Western countries, about 78 per cent of 
the population lived in urban areas in 1988, as com 
pared with 71 per cent in 1965. By contrast with these 
figures, only about 35 per cent of people in low-income 
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Greater London boundary 


Motorway 
County boundary or Other road or street 
Railway 


London borough boundary 


A i 
lies area is made up of a central city surrounded by developed areas. Greater Lon- 
» is made up of 32 boroughs which surround the City of London. 
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Metropoli 
1800s ran areas began to develop in the late 
tiroughoutth, € populations of many cities and towns 
"Ope and North vorid began to expand. The cities of Eu- 
Worldwide America expanded partly because of the 
Population explosion (see Population). But 


n11 million, 20 will be in the developing world. 


equally important was the migration of people from 
rural areas into the cities, a movement which acceler- 
ated when farming was mechanized and fewer labour- 
ers were needed to work the land. Another factor, in 
such countries as Australia and the United States, was 
the arrival of foreign immigrants, many of whom sought 
work in the cities. Yet another factor was economic de- 
velopment, which was the result of the Industrial Revo- 
lution (see Industrial Revolution). Economic develop- 
ment led to the creation of jobs which helped millions 
of city dwellers enjoy high standards of living. 

The new arrivals in the fast-growing cities were full of 
hope. They expected to find good jobs, with high in- 
comes, and also to benefit from the better medical, edu- 
cational, and other services available in large cities. 
Most of the new arrivals chose to live near their places 
of work, which were concentrated mainly near the cen- 
tre of the city. They often lived in older houses in 
crowded areas, where the rents were low. Many of 
these areas became slums, where living conditions 
were unhealthy and where crime was common. 

Wealthier people soon wanted to escape the increas- 
ing squalor of the inner city. They began to move be- 

nd the city boundaries, making their homes in new 
areas called suburbs. From the late 1800's, with the 
building of railways, the suburbanites were able to 
travel into the inner city and return home every day. 
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Commuting (regular daily travel between suburbs 
and a workplace in the city centre) became a common 
feature of life in metropolitan cities. It became even 
more marked after World War II (1939-1945), when 
roads were improved and an increasing number of sub- 
urbanite families owned cars. These people were then 
able to commute without having to depend on public 
transport. vA 

These population movements created a characteristic 
metropolitan city structure. Such cities generally consist 
of a central business district, which contains offices, 
major banks and insurance companies, government 
buildings, and such recreational facilities as museums 
and theatres. This central district is crowded by day, but 
empties at night because few people live there. 

Around the central district is the inner city, which 
contains older residential buildings and sometimes 
slums, high-rise blocks of flats, and some long- 
established industries and businesses. Beyond the inner 
city lie suburbs, which are mainly residential, with many 
modern one-family houses which contrast with the 
older properties and the blocks of flats which are com- 
mon in the crowded inner city. Even farther away, in 
some metropolitan areas, are other residential areas 
called dormitory suburbs, The suburbs often contain 
some former towns and villages that have been ab- 
sorbed by the expanding metropolitan city. 

People who live in the suburbs traditionally regard 
the central city as their workplace, because of its com- 
mercial and industrial activities. But in recent years, 
some suburbs have developed their own industries, of- 
fices, shopping centres, and recreational facilities. 

In other metropolitan areas, the trend toward subur- 
banization slowed down as pollution and crime began 
to affect the suburbs as well as the inner cities. Commut- 
ing also became less attractive as the cost of travel and 
the price of petrol began to rise, and public transport 
systems became overcrowded. As a result, many young 
people who worked in professions, education and the 
arts, and in government, began to resettle in some inner 
city areas. They often took advantage of urban redevel- 
opment programmes designed to restore and renovate 
old areas that had been neglected. Such redeveloped 
areas often contain new, low-cost public housing, in- 
cluding high-rise apartment blocks. 

The growth of metropolitan areas in the developing 
world has followed a different pattern, As in the West, 
cities have grown in size as poor people from rural 
areas flooded into the cities in the hope of achieving 
higher standards of living, job Opportunities, and better 
education and health services, especially for their chil- 
dren. However, most of the new arrivals lacked the skills 

to carry out the better paid jobs in the city. As a result, 
most of them joined the growing pool of the unem- 
ployed and had to live in squatter settlements. 

Some squatter settlements were established in empty 
areas within the existing city boundaries. An example is 

the bustees of Calcutta, which are clusters of houses 
made of scraps of metal and wood. About one-fifth of 
the population of Calcutta lives in the bustees, but there 
are many others who have no home and sleep on the 
streets. However, most squatter settlements in develop- 
ing countries have grown up on the outskirts of the cit- 
ies. Examples are the sprawling barriadas in Lima, the 


capital of Peru, and the favelas of Rio de Janeiro and Sio 
Paulo, the two largest cities of Brazil. Most of the houses 
in the slum areas of South American cities are shacks 
made of bamboo, cardboard, straw, or scrap metal, 
One of the world’s largest metropolitan areas, Mexico 
City, also has huge slums occupied by people who ha 
settled there in recent years. The numbers of settlers 
were so great that the government was not able tos p 
ply housing for the vast majority. The growth of Mexico 
City has been phenomenal. In 1950, the city had a popit 
lation of about two million. By the year 2000, experts es 
timate that it will have a population of about 30 million, 


Problems of metropolitan areas 


The growth of metropolitan areas created many sodil 
and economic problems in both the industrial and the 
developing world. 

The expansion of city populations in the industrial 
world caused housing problems, because city govern: 
ments lacked the resources to build sufficient public 
housing. Many people were, therefore, forced to livein 
substandard and often overcrowded homes. Public 
transport systems became inadequate for the large 
number of passengers, but the increased use of private 
cars often meant that traffic jams became accepted fea 
tures of life. Some urban areas, such as Hong Kong, 
have tackled this problem by investing in an efficient 
system of public transport. Motor vehicles, factories, 
and power plants also cause serious pollution (see Envi 
ronmental pollution). 

Other problems of metropolitan cities include vandal 
ism, crime, alcoholism, drug addiction, and the tension 
that arises from living in overcrowded areas. Some large 
metropolitan areas also suffer conflict between the vari- 
ous ethnic or religious groups living in adjacent neig 
bourhoods. Such conflicts are heightened by the pov 
erty that exists in many inner cities. 3 

In some countries, the governments restricted a 
movement of people into cities in an attempt to reduce 
overcrowding. Some countries, including Russia, for 
example, built new housing projects on the outshi 
metropolitan areas, such as Greater Moscow, In an at 
tempt to reduce the inner city population. But many j 
people who lived in the inner cities refused to move 
of their overcrowded and decaying apartments. W 
did not want to live in distant suburbs, far from theit 
places of work. 

Many metropolitan areas lack a central govern 
Instead, the government is often decentralized- ihe 
each city, town, village, or other community wit 
metropolitan area has its own government. In suc! ne 
areas, little or no relationship exists between the a 
ban governments and the government of the e a 
city. As a result, the administrators find it difficult ia 
ordinate policies for the urban area as a whole. alp 
conflicts and lack of cooperation in solving mutui 
lems then become common. y to the 

The movement of people from the inner city om 
suburbs affects the financial position of all the c! suffers 
nities in a metropolitan area. The inner city often fac 
declining land values and loss of tax revenues: vingi 
tor is especially important when the people mO ig out 
the inner city are poor, while those who are rae 
are prosperous. The city then has to provide se 


expensive services to people who can pay compara- 
tively little for them. The inner city authorities also have 
t maintain such public facilities as museums, parks, 
and sports grounds. The suburbanites who work in the 
ity make use of these facilities, but make little or no 
contribution to their maintenance. 

Despite all these problems, people who live in metro- 
politan areas of Australia, Western Europe, Japan, and 
North America have achieved higher standards of living 
ae other people in history. Most of them have 
th using and their children are healthy and well 

lucated, even though numbers of people in the inner 
Cities still live in slums, 
ae hetepolian areas of the developing world face 
ne parent problems. The inner cities often appear 
ea with many elegant buildings, many of 
eh D ot during colonial times. But this appear- 
ie leading, because a large proportion of the 
Aer ie extremely poor, living in slums in the inner 
en eo towns on the outskirts without access 
perts osti a sanitation, medical care, or education. 
Minana late that at least one-third of the population 
desha Bangkok in Thailand; Dhaka in Bangla- 
ind Mani | eR a Kuala Lumpur in Malaysia; 

Sian rare Philippines. 
onsin bens in cities are unable to obtain commercial 
ton. They as of the high cost of land and construc- 
r basie a make no contribution to taxes which pay 
other tae Because of the lack of sanitation and 

fet from mah Pow people in squatter settlements 

who are fort iseases as cholera or malaria. Squat- 
we long dist unate enough to have jobs generally 
‘tems re ee to travel to work, and the transport 
Tenis are also Pa totally inadequate. Squatter settle- 
"olution Places where crime is rife and where 
ary political opposition groups easily find 


“port and shelter. 
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The Metropolitan Museum 
of Art in New York City at- 
tracts millions of visitors each 
year. The museum was 
opened at its present site on 
Fifth Avenue and 82nd Street 
in 1880. 


in 1870. The museum offers concerts and lectures in a 
700-seat auditorium. Its shops sell art books, posters, 
and reproductions of works of art from the collections. 

The collections of ancient art include Egyptian pre- 
historic pottery, wall paintings, sculpture, and jewellery. 
They also contain an original Egyptian tomb dated about 
2450 B.C. Objects from Greece and Rome include vases 
and stone sculptures, bronzes, gems, jewellery, glass, 
and wall paintings. Etruscan art includes terracotta work. 
Art from Mesopotamia, Persia, and Turkey is repre- 
sented by sculptures, ivories, bronzes, and works in sil- 
ver and gold. 

The collections of Asian art include works from 
China, Japan, Korea, India, and Southeast Asia dating 
from 2000 B.C. to the present. They contain paintings, 
sculpture, ceramics, bronzes, jades, decorative arts, and 
textiles. The Chinese galleries include monumental Bud- 
dhist sculpture and a Chinese scholar's garden court. 
The collection of Islamic art is the largest in the world. 
An entire wing is devoted to the arts of Africa, the Pa- 
cific Islands, and the Americas. 

The collections of European paintings date from 
the 1400's through to the 1800's. The decorative arts col- 
lection dates from the Renaissance to the 1900's and in- 
cludes entire rooms from the palaces and great houses 
of France, England, and Spain. 

The American art collections contain paintings, 
prints, drawings, decorative arts, and architecture from 
the colonial period to the 1800s. The museum also has 
24 period rooms dating from 1640 to a Frank Lloyd 
Wright living room built between 1912 and 1915. 

Art of the 1900's includes paintings, sculpture, 
works on paper, and decorative arts. These items are 
displayed in 22 galleries. 

The Uris Center is the centre for the museum's edu- 
cational activities. It offers a library, auditorium, and 
classrooms. The Costume Institute collection contains 
clothing from the 1600's to the present from Europe, 
Asia, Africa, and the Americas. 

The Cloisters, located in Fort Tryon Park, is devoted 
to medieval art. Its collections include tapestries, ivories, 
metalwork, sculpture, and stained glass. It features parts 
of monasteries and churches from France and Spain, 
and a lovely outdoor garden. 
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Metternich (1773-1859) served as Austrian minister of 
foreign affairs from 1809 to 1848. He was the leading Eu- 
ropean statesman during most of that period, often 
called the Age of Metternich. Metternich was a political 
conservative who used his power both to protect the 
Austrian Empire and to support monarchs elsewhere 
against popular unrest. He was given the additional title 
of chancellor in 1821. 

Metternich tried to maintain a balance of power in 
Europe. He played a major role at conferences of Euro- 
pean leaders, beginning with the Congress of Vienna 
(1814-1815). This conference determined the rulers and 
boundaries of Europe after the defeat of Napoleon |. 
Metternich encouraged European powers to suppress 
liberal and nationalist activity. He employed a network 
of spies to inform him of political threats. Uprisings in 
Europe during 1830 weakened Metternich’s power 
somewhat. He used strict censorship in an attempt to 
prevent the spread of revolutionary ideas to Austria. In 
1848, however, revolution broke out in France and 
quickly spread to Austria and the rest of Europe. The 
people of Vienna demanded his resignation. Metternich 
resigned in March 1848 and fled to England. He re- 
turned to Austria in 1851 but never held office again. 

Metternich was born in Koblenz, in what is now west- 
ern Germany. His full name was Klemens Wenzel Nepo- 
muk Lothar von Metternich. He began his diplomatic ca- 
reer in 1801 as Austrian minister to Dresden. His 
marriage to Princess Eleanore Kaunitz, granddaughter of 
the Austrian chancellor, aided his rise to power. The 
Austrian emperor gave him the title Prince von Metter- 
nich in 1813, 

See also Austria (Metternich and revolution); Vienna, 
Congress of; Revolution of 1848. 

Metz (pop. 114,232; met. area 190,000) is a French man- 
ufacturing centre located about 280 kilometres north- 
east of Paris. The city serves as the capital of the depart- 
ment of Moselle. The factories of Metz produce 
munitions, muslin, hats, and hosiery. 

The history of the city goes back to the Roman con- 
quest, after which it was known as Divodurum, then Me- 
diomatrica, and finally, Metz. The Huns plundered Metz 
in A.D, 451. It was part of the Holy Roman Empire from 
962 until the French captured the city in 1552, But France 
did not get formal possession of Metz until 1648, The 
Germans captured Metz in 1870, and held it until the 
Treaty of Versailles returned the city to France after 
World War | (1914-1918). German troops captured Metz 
early in World War II (1939-1945), Allied forces freed the 
city in 1944, 

Meuse River rises in the Langres Plateau of eastern 
France, and flows north past Verdun through the Ar- 
dennes highlands. The river then flows northeast 
through Belgium past Namur and Liége. North of Liége, 
the river enters the Netherlands. Here, it makes a sweep- 
ing curve northwest and empties into the North Sea 
south of Rotterdam. The Meuse River is 925 kilometres 
long. In Belgium and the Netherlands, it is called the 
Maas. 

Several navigable canals join the Meuse along its 
course. Near Toul, France, it connects with the Marne- 

Rhine Canal. At Liége, the Meuse is linked with the Al- 
bert Canal, which goes to Antwerp. At Maastricht, the 
river meets the Juliana Canal. 


Mexicali (pop. 601,938) is the capital and one ofthe 
largest cities of the Mexican state of Baja California 
Norte. Mexicali lies directly across the border from 
Calexico, California, U.S.A. For location, see Mexico [po- 
litical map]. The names of both cities are combinations 
of the words Mexico and California. 

Mexicali was founded in 1903. Today, the city is a cen 
tre of tourism. Tourists enjoy Mexicali’s bullfights, ro- 
deos, dune-buggy races, handicraft exhibits, Mexican 
and Oriental restaurants, and exclusive shopping dis- 
trict. The city also has a historical museum and numer- 
ous examples of modern and old Spanish-style architec- 
ture. 

Mexican bean beetle. See Bean beetle. 
Mexican hairless is a dog that has no coat of hain Its 
skin is bare, except for a little tuft of hair on its forehead 
and a slight fuzz along its tail. The skin is a spotted, pink 
ish colour and is warm to the touch. A Mexican hairless 
weighs about 5 kilograms. It has a narrow head anda 
pointed nose. Its body is lightly built, with a rounded 
back and a long tail. The Mexican hairless probably orig: 
inated in China in the 1300’, It is also known as the 
xoloitzcuintli, after the Aztec god, Xolotlo, Although ne 
tive to Mexico, it is widespread throughout South Amer 
ica. 

Mexican War (1846-1848) was fought between the 
United States and Mexico over disagreements that had 
been accumulating for two decades. In the course of the 
war, United States forces invaded Mexico and occupied 
the capital, Mexico City. By the Treaty of Guadalupe Hi 
dalgo, the United States acquired from Mexico the re 
gions of California, Nevada, and Utah, most of Arizona 
and New Mexico, and parts of Colorado and Wyoming 
But many historians believe the war was an unnecessaly 
attack on a weaker nation. 


Causes of the war 


Background of the war. In 1835, Texas revolted 


against the Mexican government, which then controlled 


the region. Texans established the Republic of Texasin 
1836, but Mexico refused to recognize Texas's indepen 
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and in California and Texas in what is now the Unite! ity. 
war ended soon after U.S. troops occupied Mexico “1” 


a ee 
Campaigns of the Mexican War took place chet Te 


dence. The Mexican government warned the United 
States that if Texas became part ot the United States, 
Mexico would declare war. James K. Polk was elected 
president of the United States in 1844. He had declared 
himself in favour of annexing Texas. In 1845, Texas was 
made a state. Mexico broke off relations with the United 
sates, but did not declare war. The question of annex- 
ing Texas could thus have been settled by peaceful 
means. But other quarrels developed. 

One of these disputes was the question of the bound- 
ary between Texas and Mexico. Texas claimed the Rio 
Grande as its southwestern border. Mexico said that 
Texas had never extended farther than the Nueces River. 
Also, Mexico owed U.S. citizens about 3 million U.S. dol- 
lars to make up for lives and property lost in Mexico 
through revolution, theft, and confiscation since the 
1820s, By the 1840's, many Americans demanded that 
the United States collect these debts by force. 

Most important of all, feeling was growing in the 
United States that the country had a “manifest destiny’ to 
expand westward into new lands (see Manifest destiny). 
The frontier movement had brought Americans into 
Mexican territory, especially California. Mexico was too 
weak to control or populate its northern territories. Both 
American and Mexican inhabitants were discontented 
with Mexican rule, California seemed almost ready to 
declare itself independent. 

Events leading up to the war. In the autumn of 
1845, President Polk sent John Slidell to Mexico as 
American minister. Slidell was to offer to pay Mexico 25 
nillion U.S. dollars and cancel all claims for damages if 
ee would accept the Rio Grande boundary and sell 
i Sean and California to the United States. If Mex- 
ot sed to sell New Mexico and California, Slidell 
i to offer to cancel the claims on condition that Mex- 
he to the Rio Grande boundary. A revolution 
hese on in Mexico when Slidell arrived. Both the 
S n presidents were afraid their enemies 
hits nico them as cowards if they made conces- 
cae ited States. They refused to see Slidell, 
sed. ome and told Polk that Mexico needed to be 

ehle, Polk had ordered Major General Zachary 
ae River Peleg stationed with 3,000 men on the Nue- 
to advance to the Rio Grande. Taylor reached 
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the river in April 1846. A Mexican force crossed the river 
to meet him. On April 25, a small body of American cav- 
alry was defeated by a larger body of Mexicans. 

Polk had already decided to ask Congress to declare 
war on Mexico. The news of the battle gave him the 
chance to say that Mexico had “invaded our territory and 
shed American blood on American soil.” In reality, Mex- 
ico had as good a claim as the United States to the soil 
where the blood was shed. But on May 13, 1846, Con- 
gress declared war on Mexico. 


The war 


The United States had two aims. The Americans 
wanted to occupy the territory that Mexico had been 
asked to sell. They also wished to invade Mexico in 
order to force the Mexicans to agree to peace. 

The occupation of New Mexico and California. In 
June 1846, General Stephen W. Kearny set out with 
about 1,700 troops from Fort Leavenworth, Kansas, to 
capture New Mexico. In August, the expedition entered 
the New Mexican town of Santa Fe and took control of 
New Mexico. The next month, Kearny pushed across the 
desert to California. 

Meanwhile, in June 1846, a group of American set- 
tlers in California revolted against the Mexican govern- 
ment. This rebellion became known as the Bear Flag Re- 
volt because of the portrayal of a grizzly bear on the 
settlers’ flag. In July, U.S. naval forces under Commodore 
John D. Sloat captured the California town of Monterey 
and occupied the San Francisco area. On December 6, 
Kearny led about 100 troops in the bloody Battle of San 
Pasqual near San Diego. Reinforcements from San 
Diego helped save the small American army. In January 
1847, U.S. troops under Kearny and Commodore Robert 
F. Stockton of the Navy won the Battle of San Gabriel 
near Los Angeles. This victory completed the American 
conquest of California. 

Taylor's campaign. Before war officially began, Gen- 
eral Zachary Taylor had driven the Mexicans across the 
lower Rio Grande to Matamoros in the two battles of 
Palo Alto and Resaca de la Palma. On May 18, 1846, he 
crossed the river and occupied Matamoros. After wait- 
ing for new troops, he moved his army up the river and 
marched against the important city of Monterrey. Mon- 
terrey fell on September 24, after a hard-fought battle. 
Before the end of the year, Taylor had occupied Saltillo 
and Victoria, important towns of northeastern Mexico. 
However, Mexico still refused to negotiate with the 
United States. 

Polk and his advisers decided to land an army at Vera- 
cruz, on the east coast, and strike a blow at Mexico City. 
Many of Taylor's best troops were ordered to join Major 
General Winfield Scott, who was placed in charge of the 
new campaign. President Antonio Santa Anna of Mexico 
was in command of the Mexican Army. Santa Anna 
learned of the American plans and immediately led a 
large army against Taylor at Buena Vista, in the moun- 
tains beyond Saltillo. The Mexicans were badly de- 
feated. General Taylor became a hero because of his vic- 
tories, and he was elected president of the United States 
in 1848. 
re Doniphan'‘s victories. In December 1846, Colonel 
Alexander W. Doniphan led about 850 troops south 
from Santa Fe to capture the Mexican city of Chihuahua. 
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The American troops defeated a Mexican army at El 
Brazito on Christmas Day. Doniphan’s army won the furi- 
ous Battle of the Sacramento, fought just outside Chi- 
huahua on Feb. 28, 1847. The Americans occupied the 
city on March 1. 

Scott's campaign. General Scott was at this time the 
officer of highest rank in the United States Army. With a 
force of about 10,000 men, he landed near Veracruz on 
March 9, 1847. Twenty days later he captured the city, 
and on April 8 he began his advance toward the Mexi- 
can capital. The American Army stormed a mountain 
pass at Cerro Gordo on April 17 and 18 and pushed on. 
Near Mexico City, American troops fought and won the 
battles of Contreras and Churubusco on August 19 and 
20, The Mexican Army was superior in numbers but, 
again, was poorly equipped and poorly led. 

After a two weeks’ armistice, the Americans won a 
battle at Molino del Rey and stormed and captured the 
hilltop fortress of Chapultepec. On the following day the 
Americans marched into Mexico City. 

The peace treaty. Despite all the American victories, 
Mexico refused to negotiate a peace treaty. In April 
1847, Polk sent Nicholas Trist, chief clerk of the Depart- 
ment of State, to join Scott's army in Mexico and attempt 
to open diplomatic negotiations with Santa Anna. When 
the armistice of August failed, the president recalled 
Trist. But Santa Anna resigned shortly after Scott en- 
tered the Mexican capital. Mexico established a new 
government, and it was willing to accept the American 
demands, At the request of the Mexican leaders and 
General Scott, Trist agreed to remain in Mexico and ne- 
gotiate a settlement. 

The treaty was signed on Feb. 2, 1848, at the village of 
Guadalupe Hidalgo, near Mexico City. By this time, many 
people in the United States wanted to annex all Mexico. 
But the treaty required Mexico to give up only the terri- 
tory Polk had originally asked for—the Rio Grande re- 
gion, New Mexico, and California. The United States 
paid Mexico 15 million U.S. dollars for this territory, 
known as the Mexican Cession. In 1853, the Gadsden 
Purchase gave an additional 76,767 square kilometres of 
territory to the United States (see Gadsden Purchase), 

Results of the war. The United States gained more 
than 1,360,000 square kilometres of territory as a result 


The Battle of Palo Alto was one of the earliest battles of the 
war. American troops defeated the Mexicans near Brownsville, 
Texas, U.S.A,, five days before the war officially began. 


of the war. But the war also revived the quarrels over 
slavery. Here was new territory. Was it to be slave or 
free? The Compromise of 1850 made California a free 
state and set up the principle of “popular sovereignty’ 
That meant letting the people of a territory decide 
whether it would be slave or free. However, popular 
sovereignty later led to bitter disagreement and became: 
one of the underlying causes of war. So the Mexican 
War was an indirect cause of the American Civil War, 
See Popular sovereignty. 

The Mexican War gave training to many officers who 
later fought in the American Civil War. Those who 
fought in the Mexican campaigns included Ulysses 
Grant, William Sherman, George McClellan, George 
Gordon Meade, Robert Lee, Stonewall jackson, and Jef- 
ferson Davis. 


Principal battles 


The chief battles of the Mexican War included: 

Palo Alto, one of the earliest battles of the war. Gen- 
eral Taylor's troops defeated Mexican forces under Gen- 
eral Mariano Arista on May 8, 1846, on a plain northeast 
of Brownsville, Texas. 

Resaca de la Palma. A 2,300-man army under Taylor 
crushed 5,000 Mexican soldiers under Arista in Cam- 
eron County, near Brownsville, Texas, on May 9, 1846. 
Taylor's two victories allowed him to cross the Rio 
Grande and to invade Mexico. Š 

Buena Vista Near the ranch of Buena Vista, Mexico, 
Taylor's 5,000-man force defended a narrow mountain 
pass against Santa Anna's army made up of from 16,000 
to 20,000 men. Through this battle, fought on Feb. 22 
and 23, 1847, the American forces established their hold 
on northeastern Mexico. 

Cerro Gordo, which ranks among the most impor 
tant battles the Americans fought on the march from Ve 
racruz to Mexico City. A mountain pass near Jalapa, 
Cerro Gordo lies 97 kilometres northwest of Veracruz. 
General Scott's 9,000-man force attacked 13,000 Mexi- 
cans under Santa Anna, and forced them to flee. The 
battle, fought on April 17 and 18, 1847, cleared the way 
to Mexico City. 

Churubusco In the small village of Churubusco, 10 
kilometres south of Mexico City, Scott's invading amy 
won another major victory on Aug. 20, 1847. Scotts st 
diers stormed the fortified camp of Contreras, then at $ 
tacked the Mexican force at Churubusco. The Mexican: 
finally fled, and sought refuge within the walls of the i 
capital city. The Americans had about 9,000 men in 
battle; the Mexicans, about 30,000. 

Chapultepec, the last battle of the war before the 
capture of Mexico City. On Sept. 12, 1847, Scott's me! 
tacked Chapultepec, a fortified hill guarding the Ca 
gates. The attacks continued the following day u H 
Mexicans retreated to Mexico City. On September 1% 
Scott's troops entered the Mexican capital. 
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Mexico 


oan isthe northernmost country of Latin America. It 
Hist south of the United States. The Rio Grande 
} eda two-thirds of the boundary between Mex- 

aa e United States. Among all the countries of the 
} in Hemisphere, only the United States and Brazil 
i. s people than Mexico. Mexico City is the capi- 
ne eee City of Mexico. It also has one of the 
ae metropolitan area populations. 

slon aan Mexico, it is necessary to view the na- 
Mothog history. Hundreds of years ago, the Indi- 
| imed a built large cities, developed a calendar, 
The last os system, and used a form of writing. 
Spanish i empire in Mexico—that of the Aztec—fell 
ae vaders in 1521. For the next 300 years, Mex- 
ninae colony. The Spaniards took Mexico's 

aa he Indians remained poor and uneducated. 
fy Paniards also introduced many changes in 

iting the ce industry, and religion. 
ple develo panish colonial period, a third group of 
M ae in Mexico. These people, who had 
Eto white ancestors, became known as 
Mestizos, So, ay, the great majority of Mexicans are 
STA pme of them think of the Spaniards as intrud- 
e pride in their Indian ancestry. A num- 
Mexican ent programmes stress the Indian role in 
di 3 Ber, In 1949, the government made an In- 
Cuauhtémoc i of Mexican nationality. The Indian was 
bravery fde e last Aztec emperor. Cuauhtémoc’s 
Can hero, T torture by the Spanish made him a Mexi- 


Pattaged mountains of Mexico's Sierra Madre Occidental contain deep, steep-walled can- 
ect y swiftly flowing streams. Some regions are so wild that they have not been explored 
le mountain range borders the western edge of Mexico's wide Central Plateau. 
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Few other countries have so wide a variety of land- 
scapes and climates within such short distances of one 
another. Towering mountains and high, rolling plateaus 
cover more than two-thirds of Mexico. The climate, land 
formation, and plant life in these rugged highlands may 
vary greatly within a short distance. Mexico also has 
tropical forests, dry deserts, and fertile valleys. 

Manufacturing, agriculture, mining, and tourism are 
all important to Mexico's economy. Leading manufac- 
tured products include cars, cement, chemicals, cloth- 
ing, processed foods, and steel. Crops are grown on 
only about an eighth of Mexico's land. The rest of the 
land is too dry, mountainous, or otherwise unsuitable 
for crops. However, Mexico is one of the world's lead- 
ing producers of coffee, cacao beans, maize, oranges, 
and sugar cane. 

Mexico is rich in minerals. It is the leading producer 
of silver in the world. The country also has large depos- 
its of copper, gold, lead, salt, and sulphur. Petroleum 
production has long been important in Mexico. During 
the 1970s, vast, newly discovered deposits of petroleum 
greatly increased the importance of the country's petro- 
leum industry. More than 6 million tourists visit Mexico 
each year. 

The Mexicans gained independence from Spain in 
1821. A social revolution began in 1910, when the peo- 
ple of Mexico started a long struggle for social justice 
and economic progress. During this struggle, the gov- 
ernment took over huge, privately owned farmlands and 
divided them among millions of landless farmers. The 


Mexico in brief 


General information 


Capital: Mexico City. 

Official language: Spanish, But about 7 per cent of Mexi- 
cans use Nahuatl, Maya, Zapotec, or some other Ameri- 
can Indian language. 

Official name: Estados Unidos Mexicanos (United Mexican 
States), 

National anthem: “Himno Nacional de México’ ("National 
Anthem of Mexico’). 

Largest cities: (1990 census). 

Mexico City (8,235,744) 
Guadalajara (1,650,205) 
Netzahualcéyotl (1,256,115) 
Ecatepec (1,218,135) 
Monterrey (1,069,238) 


Coat of arms. A legend 
says the Aztec Indians built 
their capital Tenochtitlan 
(now Mexico City) where 


Mexico's flag, adopted in 
1821, features a version of 
the countrys coat of arms. 
The green stands for inde- they saw an eagle perched 
pendence, white for reli- on a cactus and devouring a 
gion, and red for union, snake, 


Land and climate 


Land: Mexico lies in North America. It is bordered by the 
United States on the north and by Guatemala and Belize 
on the southeast. The Gulf of Mexico and the Caribbean 


Sea lie to the east; the Pacific Ocean to the west and south. 


A chain of high volcanic mountains extends east-west 
across southern Mexico, just south of Mexico City. Lower 
mountain chains extend northwestward from each end of 
the volcanic chain, forming a great U-shape of mountains, 
Much of north-central Mexico is a high plateau rimmed 
by these mountain ranges, The Pacific Coast in the far 
south is rugged and has densely forested areas. The long 
Peninsula of Baja California in the northwest is mostly 
desert with some mountains. The Yucatan Peninsula in the 
southeast is flat and forested. Mexico's chief rivers are the 
Rio Grande (at the U.S. border) and the Balsas. 
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Area: 1,958,201 km?. Greatest distances—north-south, 2,012 
km; east-west, 3,060 km. Coastline—10,170 km, 

Elevation: Highest—Pico de Orizaba, 5,700 m. Lowest—near 
Mexicali, 10 m below sea level. 

Climate: Northwest and north-central Mexico are mostly 
desert, with hot summers and cool to mild winters, The 
northeast coast has moderate rainfall with mild winters 
and warm summers. Central Mexico is dry, with tempera- 
tures varying according to altitude. High locations, suchas 
Mexico City, have mild temperatures all year round, Low- 
altitude locations are warmer. Southern Mexico, including 
Yucatan, is warm and moist all year round, 


Government 


Form of government: Presidential democracy. 

Chief executive: President (elected to 6-year term). 

Legislature: Congress of two houses—64-member Senate 
and 500-member Chamber of Deputies. 

Judiciary: Highest court is the Supreme Court of Justice, 

Political subdivisions: 31 states, 1 federal district. 


People 


Population: 1996 estimate—95,365,000; 1990 census— 
81,140,922. 2001 estimate—104,145,000. 

Population density: 49 people per km’. 

Distribution: 75 per cent urban, 25 per cent rural, 4 

Major ethnic/national groups: Almost entirely Mexican. 
Most Mexicans are of mixed American Indian and Spanish 
ancestry; some are entirely Indian or entirely of European 
descent; a few have partly black or East Asian ancestry, 

Major religions: More than 90 per cent Roman Catholic; 
some Protestants, Jews, and American Indian religions. 


Population trend 
Millions Year Population 
90 1831 6,362,000 
1873 9,210,000 
1895 12,632,000 
1910 15,160,000 
=] 1921 14,335,000 
1930 16,553,000 
1940 19,654,000 
1950 25,791,000 
1960 34,923,000 
1970. 48,225,000 
1980 66,847,000 
1990 81,141,000 


1830 1865 1900 1935 1970 2005 


Economy 


Chief products: Agricu/ture—maize, beef cattle, roll 
wheat, coffee. Manufacturing—processed foods, m a 
vehicles, iron and steel. Mining—petroleum, natural 9% 
iron ore. 

Money: Currency unit—Mexican nuevo peso. One 
peso=100 centavos. motor 

Foreign trade: Major exported goods—petroleum, ds—in- 
vehicles and engines, coffee. Major imported goo! on 
dustrial machinery, electric and electronic equip minted 
motor vehicles and parts. Main trading partners—' 
States, Japan, Spain, Germany. 
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9 City Capital and largest city of 
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on, and industry. For highlights, 
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lifornia 
wana Bustling city on U.S.-Mexican 
j lively nightlife, excellent res- 
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ades, Nearby Rosarito Beach is 
resort town. 
Major seaport. Elegant water- 
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n's Lagoon Birthplace of grey 
les; thousands en route from Ber- 
Stop there annually. Vast salt 
i at nearby town of Guerrero 
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ern Mexico 
ey Capital of state of Nuevo 
i Large industrial city; breweries, 
id steel foundries. Several old 
hish-style buildings. Underground 
stalactites and stalagmites at 
/ Garcia grottoes. 
lua Capital of state of Chihuahua. 


resorts Refreshing sea 
ladalm-fringed beaches, recre- 
luxury hotels. Resorts include 


Mazatlan, popular with fishing and 
hunting enthusiasts; Puerto Vallarta, 
known for quaint cobblestone lanes 
and tile-roofed houses; Manzanillo, 
site of the opulent resort Las Hadas; 
Acapulco, with abundant sunshine and 
stunning natural harbour. 

San Miguel de Allende Important cen- 
tre of art and literature; Allende Insti- 
tute attracts art students from around 
the world. Gothic and Baroque style 
churches, colonial mansions, cobble- 
stone streets. 


Southern Mexico 

Puebla Capital of the state of Puebla. 
Founded by Spaniards in 1530s; beau- 
tiful colonial architecture, Spanish tile. 

Veracruz Mexico's chief port Founded 
by Hernando Cortés in 1519; country's 
first Spanish settlement. 

Oaxaca Capital of state of Oaxaca. His- 
toric city; architecture is mix of Indian, 
Spanish colonial, and modern. Centre 
of weaving, pottery, and other handi- 
crafts. Ancient Indian ruins at nearby 
cities of Mitla and Monte Alban. 


Taxco Rustic old mining town; capital of 
Mexico's silver craftsmanship, Town's 
charm, crafts, climate attract artists and 
tourists. 

Orizaba Highest mountain in Mexico 
(5,700 metres). Also called Citlaltépetl. 


Southeastern Mexico 

San Cristóbal de las Casas Well- 
preserved colonial town. Colourful 
local market offers wide variety of In- 
dian handicrafts. Extensive network of 
stalactites and stalagmites in Caves of 
San Cristóbal outside city. 

Villahermosa Capital of state of Ta- 
basco. A centre of oil production. La 
Venta Museum displays massive stone 
heads carved by Olmec Indians. Exhib- 
its on Olmecan, Mayan, and other In- 
dian cultures at CICOM Museum of 
Anthropology. 

Palenque Famous centre of ancient 
Mayan ruins; imposing temples, pal- 
ace, and tomb of Mayan ruler, Pacal. 


Yucatan Peninsula 

Mayan ruins Peninsula boasts hundreds 
of Maya sites; many have not been ex- 
cavated, Best known site, Chichén Itza, 
once a great city. Ruins include or- 
nately carved pyramids and an astro- 
nomical observatory. Elaborate stone- 
carvings, steep Pyramid of the 
Magician at Uxmal ruins. Ornate castle, 
well-preserved frescoes, tiny entrances 
to temples at Tulum. 

Cancún Beautiful Caribbean resort; a 
leading tourist destination. Pristine 
beaches, clear waters, modern hotels. 

Cozumel Scenic island known for coral 
reefs; snorkelling, scuba diving, sport 
fishing popular, Diversity of jewellery 
and handicrafts at San Miguel, island's 
only town. 

Mérida Capital of state of Yucatan; built 
on site of ancient Mayan city. Attractive 
parks and squares. Market offers abun- 
dance of regional handicrafts. 


Top left; Oaxaca city market 

Top right: Popocatepetl Volcano, Puebla 
Centre: Baja California Desert 

Left: Great Pyramid, Chichén Itzá 
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Mexico City is the capital of Mexico and the nation’s leading 
centre of culture, industry, and transportation. It is one of the 
world’s largest metropolitan areas in population. 


government established a national school system to pro- 
mote education, and it has built many hospitals and 
housing projects. 

Since the 1940's, the government has especially en- 
couraged the development of manufacturing and petro- 
leum production. But all these changes have not kept up 
with Mexico's rapid population growth, and the country 
faces increasingly difficult economic and social prob- 
lems. More than a third of the people still live in pov- 
erty, and the government keeps expanding its pro- 
grammes to help them. 


Government 


Mexico is a federal republic with an executive branch, 
a legislative branch, and a judicial branch or court sys- 
tem. The executive branch, headed by a president, is the 
decision-making centre of the government. It estab- 
lishes government policies, Proposes laws, and controls 
the distribution of federal tax revenues, Mexico has-31 
states and 1 federal district. Each state has an elected 
governor and legislature. The president appoints the 
governor of the Federal District. All Mexicans who are at 
least 18 years old can vote. 

National government. Mexico's president has tre- 
mendous influence over the government. All prominent 
Political figures in the executive branch depend indi- 
rectly on the president for their jobs. The president in- 
troduces many pieces of legislation. Many presidents 
also have used constitutional amendments to support 
government policies. 

The president appoints a cabinet that directs govern- 
ment operations. Important cabinet members include 
the secretary of government and the secretary of plan- 


Ruins of an ancient Maya temple stand at Palenque ne 
state of Chiapas. The temple was built in about A.D. 650, during 
a period when great Indian civilizations thrived in Mexico, 


ning and federal budget. The president is elected i 
people to a six-year term and may serve only one W 
of office. If the president does not finish the term, r 
legislature chooses a temporary president to a 
a special or regular presidential election is held. a 
Mexico's legislature is called the General corda g 
consists of a Senate and a Chamber of Deputies. The 
Senate has 64 members who are elected to six-year 
terms. The Chamber of Deputies has 500 membi 
Three hundred of the deputies are elected from W l 
country’s electoral districts. The remaining 200 val 
filled by deputies who do not represent a particul reat 
electoral district. Members of the Chamber of ai 
serve three-year terms. Members of the Genera pi 
gress can serve more than one term, but they may | 
serve consecutive terms. jected by 
Local government. State governors are € a 
the people to six-year terms and state legislators PA 
three-year terms. The president can remove oA state l5 
from office with the approval of the Senate. H i 
divided into municipios (townships). Each mun 
a president and a council elected to three yoan aa 
Less than 10 per cent of all tax revenues go donthe 
state and local agencies. State agencies depen a 
national government, and local authorities on i, a 
agencies, for funds to carry out public works p! a 
Politics. Mexico's dominant political party Revell 
tido Revolucionario Institucional (Institutional onsiders 
tionary Party), also known as the PRI. The PRI € cal 
itself to be the official promoter of the econom was eS 
cial goals of the Mexican Revolution. The party ‘eionarid 
tablished in 1929 as the Partido Nacional Revo! 
(National Revolutionary Party). 


Until 1988, the PRI enjoyed nearly absolute domina- 
tion of Mexican elections. But in 1988 elections, the PRI 
suffered a setback when opposition candidates won al- 
most half the seats in the Chamber of Deputies, and 
nearly won the presidency. In 1991 elections, however, 
the PRI regained a large majority in the Chamber of 
Deputies. The strongest opposition parties are the Par- 
tido de Acción Nacional (National Action Party), and the 
fartido de la Revolución Democrática (Democratic Rev- 
olutionary Party). 

Courts. The highest court in Mexico is the Supreme 
Court of Justice. It has 21 members and several alterna- 
tives, all of whom are appointed by the president. The 
Supreme Court selects members of a circuit and district 
court system. The highest court in each state is a Supe- 
rior Court of Justice. 

The courts rarely declare a law unconstitutional and 
generally support the president's policies. But Mexicans 
may use the courts to protect their individual rights 
through an amparo (protection) procedure. In amparo 
cases, the courts may decide that a law has resulted in 
unfair treatment and that an exception should be made, 
butthe law in question is not changed. However, most 
Mexicans cannot afford to use the legal process. 

Armed forces. About 140,000 men and women serve 
in Mexico's army, navy, and air force. The army is the 
largest branch of the armed forces. It has about 100,000 
members. Mexican men are required to serve part-time 
forayear in the army after reaching the age of 18. 


People 


Population. For the total population, see the Mexico 
in brieftable with this article. Mexico's population is in- 
eae about 2 per cent a year, as a result of a tradi- 
1 ly high birth rate and a sharply reduced death rate. 

out 55 per cent of Mexico's population is under 20 
I of age. Since the early 1950's, improved living con- 
i by and expanded health services have cut the death 
ton ta out two-thirds. The relatively young popula- 
pre: its high rate of growth have placed tremendous 
? Ssure on such services as education, health care, and 
cial Security, 

i eon on basic services is especially serious in 
inkin entres, Many cities lack adequate housing, clean 

most m ee and public transport. Since 1970, the 

ol en Population growth has occurred in the states 

The hi i Morelos, Campeche, and Quintana Roo. 
toa nied rate of population growth has contributed 
more oe of jobs in Mexico. During the 1980s, far 

ile the ple entered the labour force than retired, 
tion has ere experienced little growth. This situa- 
stimulated j to a high rate of unemployment. It has also 
hited increasing migration of Mexicans to the 

A States. 
are peel great majority of the Mexican people 
"yl Their ieee of mixed white and Indian ances- 
came to wh; ae ancestors were mostly Spaniards who 
is conquest is now Mexico during and after the Span- 
living int z of 1519-1521. Their Indian ancestors were 
nd some A region when the Spaniards arrived. Blacks 
tion. The ER are also part of the Mexican popula- 
mixed invest See some Indians and whites of un- 
mestizos, R . But most Mexicans think of themselves 

» Being a mestizo is generally a matter of na- 
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tional pride. Most of Mexico's political, business, intel- 
lectual, and military leaders are mestizos. 

Being an Indian in Mexico depends chiefly on way of 
life and point of view. For example, Mexicans are con- 
sidered Indians if they speak an Indian language, wear 
Indian clothes, and live in a village where the people 
call themselves Indians. This is true even if they are actu- 
ally mestizo or white. In some regions, such as Oaxaca 
and Yucatán, Indian culture influences the lifestyle of the 
mestizo population. 

Language. Almost all Mexicans speak Spanish, the 
official language of Mexico and nearly all other Latin- 
American countries. Many words that are used in Eng- 
lish came from Mexico. They include canyon, corral, 
desperado, lariat, lasso, macho, patio, politico, rodeo, 
and stampede. See Spanish language. 

Most Mexican Indians speak Spanish in addition to 
their own ancient language. However, more than 5 mil- 
lion Mexican Indians primarily use an Indian language 
in daily life. The major Indian languages include Maya, 
Mixtec, Náhuatl, Otomí, Tarascan, and Zapotec. 


Way of life 


The way of life in Mexico includes many features 
from the nation’s long Indian past and the Spanish colo- 
nial period. But Mexico has changed rapidly during the 
1900s. In many ways, life in its larger cities has become 
similar to that in the neighbouring United States. Mexi- 
can villagers follow the older way of life more than the 
city people do. Even in the villages, however, govern- 
ment economic and educational programmes are doing 
much to modernize the people's lives. These pro- 
grammes are bringing the Indian villagers into the gen- 
eral life of Mexico, and making them think of themselves 
as Mexicans rather than Indians. 

Mexican households consist of an average of five or 
six people. In many homes, several generations of the 
same family live together. Many women in the cities 
have jobs, and the women who live in farm areas often 
help cultivate the fields. Farm boys work in the fields, 
and many young people in the cities have part-time or 
full-time jobs. 

City life. About three-quarters of the people of Mex- 
ico live in cities and towns with populations of at least 
2,500. The most urban areas of the country include the 
Federal District and the states of Nuevo León and Baja 
California Norte. Mexico City, the country's capital and 
largest city, has more than 8 million people. The city's 
metropolitan area has a population of about 15 million, 
making it one of the most populous urban areas in the 
world. Five other cities in the country have more than 1 
million people. These cities are, in order of size, Guada- 
lajara, Netzahualcóyotl, Ecatepec, Monterrey, and 
Puebla. About 45 other cities in Mexico have more than 
200,000 people. 

Many Mexican cities and towns began as Indian com- 
munities. After the Spaniards arrived, they built the main 
church and the chief public and government buildings 
around a plaza (public square). The plaza is still the cen- 
tre of city life, even in large cities. In the evenings and 
on Sunday afternoons, the people gather in the plaza to 
talk with friends or to listen to music. 

The city centres are filled with high-rise buildings, 
and modern houses and apartment buildings occupy 
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the suburbs. But older parts of towns and cities have 
rows of homes built in the Spanish colonial style. Most 
of these houses are made of stone or adobe (sun-dried 
clay) brick. Small balconies extend from some windows. 
A Spanish-style house also has a patio (courtyard), which 
is the centre of family life. This gardenlike area of the 
house may have a fountain, flowers, vines, and pots of 
blooming plants. 

All of the large Mexican cities have grown very rap- 
idly because people have moved there from the rural 
areas to find jobs and a better life. As a result, many cit- 
ies suffer from serious social and environmental prob- 
lems. Houses in many of the poor sections are made of 
scraps of wood, metal, and whatever other materials can 
be found. Most of them lack electricity and running 
water, The large number of cars and trucks cause fre- 
quent traffic jams. Air pollution is very bad in Mexico 
City, and it causes many people to suffer from respira- 
tory and eye diseases. 

Many people who move to cities have no regular 
jobs. Others do not earn enough to support themselves. 
Entire families must work—sometimes at two or three 
jobs—in order to survive. Many poor people with no 
skills find jobs as street vendors, construction workers, 
or street cleaners. Others make a living by washing 
clothes and cleaning houses. After they have lived in the 
city for a while, many of the poor find better-paying jobs 
in factories, 
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Rural life. About one out of every four Mexicans 
lives on a farm or in a small village. Most of these farm- 
ers live near their fields. The villages are very poor and 
have little access to such basic social services as health 
care and education. Most young people leave the vil- 
lages to find work in the cities and towns. 

The village homes stand along dusty streets that are 
simple dirt roads or are paved with cobblestones, In 
most of the villages, a Roman Catholic church stands on 
one side of the plaza, which forms the centre of the 
community. On the other sides of most village plazas are 
a few shops and government buildings. 

Almost every village, and every city and town, hasa 
marketplace. Going to market is one of the chief activi- 
ties of the people in farm areas. Men, women, and chil 
dren take clothes, food, lace, pictures, toys, baskets, or 
whatever else they wish to sell or trade. They either rent 
stalls in which to display their goods, or spread the mer- 
chandise on the ground. Farmers often trade their 
goods instead of selling them, and much bargaining 
takes place. 

The shape and style of village houses vary according 
to the climate, People on the dry central plateau build 
homes of adobe, brick, cement blocks, or stone, with 
flat roofs of red tile, sheet metal, or straw. Some of these 
houses have only one room, a dirt floor, and few or no 
windows. The kitchen may be a lean-to built of poles 
and maizestalks placed against an outside wall. Ifa 
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house does not have a lean-to kitchen, the family may 
build a cooking fire on the floor. 

‘ In areas of heavy rainfall, many houses have walls 
pict poles coated with lime and clay. This mixture 
ists longer in the rain than adobe does. The houses 
eee roofs to allow the water to run off easily. 
i, i ians in southern Mexico build round houses. 
Paid n, most village houses are rectangular with 

Wot oc The roofs are made of palm leaves. 

A falans live in villages in central and southern 
i ua e Yucatán Peninsula and are poor. Dishon- 
ecu 0s have treated many Indians unfairly, some- 

ie Re their land, exploiting them for cheap la- 

or charging them higher prices for goods and 


maci i 
f0verment volt is used by many Mexican farmers. The 
Ers still use es modern farming methods, but some 


hand tools and follow old farming practices. 


services. As a result, conflicts between Indians and 
wealthier mestizo neighbours have occurred. 

Food and drink. Thousands of years ago, the Indians 
of what is now Mexico discovered how to grow maize. It 
became their most important food. Today, maize is still 
the chief food of most Mexicans, especially in rural 
areas. Mexican cooks generally soften the maize in hot 
limewater, boil it, and then grind it into meal. 

The main corn meal food is the tortilla, a thin flat 
bread shaped by hand or machine and cooked on an 
ungreased griddle. It also may be made with wheat 
flour. The tortilla is the bread of most Mexicans. It can 
be eaten plain or as part of (1) the taco, a folded tortilla 
filled with chopped meat, chicken, or cheese, and then 
fried; (2) the enchilada, a rolled-up tortilla with a similar 
filling and covered with a hot sauce; or (3) the tostada, a 
tortilla fried in deep fat until it becomes crisp, and 
served flat with beans, cheese, lettuce, meat, and on- 
ions. 

Many Mexicans eat frijoles (beans) that are boiled, 
mashed, and then fried and refried in lard. Poorer Mexi- 
cans may eat frijoles every day, often using a folded tor- 
tilla to spoon up the beans. Rice is also boiled and then 
fried. Other popular foods include atole (a thick, soupy 
corn meal dish) and tamales (corn meal steamed in the 
outer covering of an ear of maize or banana leaves, and 
usually mixed with pork or chicken). Most Mexicans like 
their food highly seasoned with hot chilli pepper or 
other strong peppers. Turkey is a popular holiday dish. 
Itis often served with mole, a sauce made of chocolate, 
chilli, sesame seed, and spices. 

The poorer families eat little meat. They may vary 
their basic diet of maize and beans with fruit, honey, on- 
ions, tomatoes, vegetable marrows, or sweet potatoes. 
Favourite fruits include avocados, bananas, mangoes, 
oranges, and papayas. The fruit and leaves of the prickly 
pear, a type of cactus, are boiled, fried, or stewed, 

Popular beverages in Mexico include water flavoured 
with a variety of fruit juices, and cinnamon-flavoured hot 
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Extremes of 
Poor people live in shacks on the outskirts of the city, top. 


Wealthy Mexicans, by contrast, can afford luxury flats with ten- 
nis courts and swimming pools, above. 


poverty and wealth can be seen in Mexico City, 


chocolate cooked with water and beaten into foam. Al- 
coholic beverages include mescal, pulque, and tequila, 
which are made from the juice of the maguey plant, and 
beer and wine. 

Clothing. Mexicans in the cities and larger towns 
wear clothing similar to that worn in other Western 
countries. The village people wear simple types of cloth- 
ing that vary according to region and climate. The de- 
signs of these clothes date back hundreds of years. In 
central and southern Mexico, men generally wear plain 
Cotton shirts and trousers, and leather sandals called 
huaraches. Wide-brimmed felt or straw hats called som- 
breros protect Mexican men from the hot sun. During 
cold or rainy weather, they may wear Ponchos (blankets 


that have a slit in the centre for the head and are draped 
over the shoulders). At night, the men may wrap them- 
selves in colourful serapes, which are blankets carried 
over one shoulder during the day. The village women 
wear blouses and long, full skirts, and usually go bare- 
foot or wear plastic sandals. They cover their heads with 
fringed shawls called rebozos. A mother may wrap her 
baby to her back with a rebozo. 

Some of the villagers’ clothing is homemade. Hand 
weaving was an ancient Indian art, and today the Indians 
are famous for their beautiful home-woven fabrics, 
Styles of weaving vary throughout Mexico, and an Indi- 
an’s region can be identified by the colours and designs 
of his poncho or serape. For example, blankets witha 
striped rainbow pattern come from the Saltillo area 

Some Indians wear unusual clothing. Large capes 
made of straw are worn in Oaxaca state. On holidays, In- 
dian women on the Isthmus of Tehuantepec wear a 
wide, lacy white headdress called a huipil grande. Ac- 
cording to legend, this garment was copied from baby 
clothes that were washed ashore from a Spanish ship- 
wreck. The Indian women thought the clothes were 
head shawls. In Yucatán, Maya women wear long, loose 
white dresses that are embroidered around the neck 
and bottom hem. 

Mexicans sometimes wear national costumes on holi- 
days and other special occasions. The men’s national 
costumes include the dark blue charro suit, made of 
doeskin or velvet. It has a bo/ero (short jacket) and tight 
riding pants with gold or silver buttons down the sides. 
A flowing red bow tie, spurred boots, and a fancy white 
sombrero complete the costume. y 

Probably the best-known women's costume is the } 
china poblana. Itis usually worn in the jarabe tapatío, K 
Mexican hat dance. A legend says the china poblana wa 
named after a Chinese princess of the 1600's who tie 
kidnapped by pirates and sold in the slave marke 
was taken to Acapulco, where a kindly merch Y i 
Puebla bought her. In Puebla, she dedicated her li ral 
helping the poor. The princess adopted a cost 
the local women later imitated. Today, it consis a 
full red-and-green skirt decorated with beads an a 
ornaments, a colourfully embroidered short-sleeve j 
blouse, and a brightly coloured sash. See Clothing 'P 
ture: Traditional costumes). dence 

Holidays. Mexicans celebrate their Indepen ih “ab 
Days, September 15 and 16, and other holidays Wi $ 
ourful fiestas (festivals). Every Mexican city, town A 
village also holds a yearly fiesta to honour its o e 
tron saint. Most fiestas begin before daylight wit i 
shower of rockets, loud explosions of fireworks, a i 
ringing of bells. During the fiestas, the people p" at 
burn candles to their saints in churches decoraier pe 
flowers and coloured tissue paper. They dance, an 
rades, and buy refreshments in the marketplace 
public square. Fireworks are again set off at nig ndame 

In the smaller towns and villages, cockfights @ large! 
teur bullfights are also held during fiestas. In w ae 
towns and the cities, most fiestas include less re9 
worship than do the village fiestas. ligious 

Guadalupe Day is Mexico's most importantr atron 
holiday. It honours the Virgin of Guadalupe, t oe z 
saint of Mexico. Guadalupe Day is celebrated © a 
cember 12, when the Virgin is believed to have 


a5 an Indian maiden on Tepeyac Hill in Mexico 


nine nights before Christmas, friends and 
irs gather and act out the journey of Mary and 
to Bethlehem. These nine ceremonies are called 
s Each night after the posada, the children play 
game. Pinatas are containers made of earthen- 
apier-maché. Many piñatas are shaped like ani- 
are filled with sweets, fruit, and toys. A piñata 
bove the heads of the children, who are blind- 
id take turns trying to break the piñata with a 
fer it breaks, the children scramble to collect the 
presents. On Twelfth-night, 12 days after 
Parents fill their children’s shoes with pres- 
ristmas (picture: A Mexican tradition). 
ition. Soccer is the most popular sport in Mex- 
d by baseball. Mexico has professional base- 
ioccer leagues. Basketball has become increas- 
ular, and most villages and city parks have a 
‘Court. Pelota is also a popular sport. 
exicans enjoy watching bullfights. Almost all 
have bullrings. Mexico City has the largest 
the world. It seats about 55,000 people. 
ndays—the only day most Mexicans do not 
M families go to the park to relax and picnic. 
althier Mexicans visit the country's historic 
sorts along the coast. 
rE More than 90 per cent of Mexico's people 
athe Roman Catholic Church. Mexico also has 
; A Jews, and other religious groups. 
i lic missionaries and priests first arrived 
in the early 1500s. They baptized millions of 
a € rain, sun, and other forces of nature re- 
portant part of religion to the Indians. 
ns of Indian villagers still combine ancient 
\ctices with Catholicism. 
itch le Spanish colonial period, the Roman Cath- 
was Closely linked with the government as 
oe church. The church became wealthy 
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Mexican clothing includes 
the traditional dress of vari- 
ous Indian groups as well as 
modern styles. The Huichol 
Indians embroider their 
clothes with detailed, colour- 
ful patterns, /eft In cities and 
large towns, Mexicans wear 
trousers, shirts, and other 
clothes similar to those worn 
in other Western countries, 
right. 


and powerful, and prohibited other religions. Beginning 
in the mid-1800s, the Mexican government greatly re- 
duced the political and economic power of the church 
by prohibiting churches from owning property and par- 
ticipating in politics. But these laws were not always en- 
forced. In 1991, Mexico's legislature passed constitu- 
tional amendments to end these restrictions. 
Education. Throughout the Spanish colonial period, 
the Roman Catholic Church controlled education in 
what is now Mexico. During the 1800s, the newly inde- 
pendent government and the church struggled for 
power, and the government won control of the schools. 
Mexico's present Constitution, adopted in 1917, prohib- 


Bullfighting is a popular spectator sport in Mexico. Almost all 
large cities and many small towns have bullrings. 
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ited religious groups and ministers from establishing 
schools or teaching in them. But the laws often were not 
enforced. Changes to the Constitution, passed in 1991, 
legalized church-owned schools and the teaching of re- 
ligion in them. Before these changes were passed, 
about 95 per cent of Mexico's schoolchildren attended 
public primary schools. Only about 5 per cent of school- 
children attended private primary schools. 

During the early 1900s, less than 25 per cent of Mexi- 
co's people could read and write. Since the Revolution 
of 1910, and especially since the early 1940's, the gov- 
ernment has done much to promote free public educa- 
tion. It has built thousands of new schools and estab- 
lished teachers’ colleges. The government spends large 
sums on education each year—about 10 per cent of its 
national budget. Today, almost 90 per cent of all Mexi- 
can adults can read and write. 

Mexican law requires all children from the age of 6 to 
14 to go to school. About 90 per cent of school-age chil- 
dren begin school. However, only about half of these 
children finish primary school, After kindergarten, a 
child has six years of primary school, followed by three 
years of basic secondary school. Graduates of basic sec- 
ondary school may go on toa three-year upper second- 
ary school, Many upper secondary schools are privately 
run. 

Courses of higher education at Mexico's many univer- 
sities, specialized colleges, and technical institutes last 
from three to seven years. The oldest and largest Mexi- 
can university is the National Autonomous University of 
Mexico in Mexico City. It was founded in 1551 and has 
more than 325,000 students. The Biblioteca Nacional de 
Mexico (National Library of Mexico) is located on the 
university's campus. 


Arts 


The arts have been an important part of Mexican life 
since the days of ancient Indians. The Maya and Toltec 
Indians built beautiful temples and painted murals (wall- 
paintings) in them. The Aztec Indians composed music 
and poetry. The Spaniards brought a love for beautiful 
buildings and for literature to the country. Indian craft- 


Worshippers wave palm 
branches in a church proces. 
sion through the streets of 
Puebla on Palm Sunday, left 
Religion plays an important 
role in the lives of most Mexi- 
cans. More than 90 per cent 
of Mexico's people are Roman 
Catholics. 


workers built and decorated thousands of churches 
based on Spanish designs. During the 1900's, Mexico 
has produced many important architects, painters, com 
posers, and writers. 

Architecture of the ancient Indians was related 
chiefly to the religious practices of the people. The Wi 
ans built stone temples on flat-topped pyramids, an 
decorated them with murals and sculptured smh 
These symbols represented the feathered-serpent ie 
Quetzalcóatl and the Indians’ other gods. Many aa 
structures still stand near Mexico City and at chen n 
Itzá in Yucatán. See Maya (Arts and crafts); Pyramids 
(American pyramids). . an 

After the Spanish conquest, the earliest mission 
churches were designed in a simple style. ae 
churches, especially those built during the 170 a Fe 
on a more ornamental style. The huge Metropolita fete 
thedral in Mexico City, begun in 1573 but not conp i 
for hundreds of years, shows the influence of many 
ferent styles of architecture. 7 

Dinh the 1900's, many Mexican architects heel 
bined ancient Indian designs with modern cona i 
methods. Their work includes the beautiful ba 9} 
the National Autonomous University of Mexico Y 
Candela and Carlos Lazo, and the striking Nanon 
seum of Anthropology in Mexico City by red naid 
Vázquez. Other notable examples of their wee 
the apartment buildings called Jardines de Pe Tove 
Luis Barragán, and the 44-storey Latin-America 
in Mexico City. 5 g jal 

Painting Dunno the Spanish colonial period T 
artists painted murals in churches or portraits 
ment officials. But Mexican painting is best k R 
the artists who did their work after the Mex raia jego 
tion of 1910. Beginning in the 1920's, José Orona rev: 
Rivera, and David Siqueiros painted the story rtant Mex 
olution on the walls of public buildings. eee a 
can painters of later years include Rufino Tam er Mest 
José Luis Cuevas. Since the 1960's, many yom and 
can painters have turned from revolutionary ther cour” 
have followed the latest art influences from 0! 
tries. See Painting (Mexican painting). 
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Literature. Outstanding colonial writers included the 
dramatist Juan Ruiz de Alarcón and the poet Sor Juana 
Ings de la Cruz. In 1816, José Joaquin Fernandez de Li- 
nrdi published The Itching Parrot, probably the first 
latin-American novel. After 1910, revolutionary themes 
became important in novels by such writers as Mariano 
Muela and Martin Luis Guzman. These themes some- 
times appear in the works of later writers, such as Car- 
los Fuentes, Juan Rulfo, and Agustin Yáñez. Leading 
Mexican poets of the 1900's include Amado Nervo, Oc- 
tavio Paz, Carlos Pellicer, Alfonso Reyes, and Marco An- 
tonio Montes de Oca. See Latin-American literature. 

Music. Early Indians used drums, flutes, gourd rat- 
tles, and seashells as well as their voices for music and 
dances. This ancient music is still played in some parts 
of Mexico. Much church music was written in the colo- 
nial period. Folk songs called corridos have long been 
popular in Mexico. They may tell of the Mexican Revolu- 
tion, a bandit or a sheriff, or the struggle between 
church and state. In the 1900's, Mexican composers in- 
cluding Carlos Chavez and Silvestre Revueltas have 
used themes from corridos or ancient Indian music. 

Today, strolling musical groups called mariachis per- 
form along streets and in restaurants. Mariachi groups 
include singers, and players of guitars, trumpets, and vi- 
lins, The music of marimbas—instruments similar to 
Yylophones—is also popular. Folk dances are important 
features of Mexican fiestas. In the Mexican hat dance, 
aso called the jarabe tapatío, dancers perform a lively 
Sequence with hopping steps and heel-and-toe tapping. 


The land 


Mexico has six main land regions: (1) the Pacific 
hie (2) the Plateau of Mexico, (3) the Gulf Coastal 
tin, (4) the Southern Uplands, (5) the Chiapas High- 
nds, and (6) the Yucatan Peninsula. Within these six 


Fresco (19641; Museum of National History, Mexico City 
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The National Museum of Anthropology in Mexico City 
houses priceless displays of ancient Indian art, above. The build- 
ing's interior was designed by architect Pedro Ramirez Vazquez. 


land regions are many smaller ones that differ greatly in 
altitude, climate, and land formation. Many kinds of 
plants and animals also live in Mexico. 

The Pacific Northwest region of Mexico is generally 
dry. The Peninsula of Lower California, the region's 
westernmost section, consists largely of rolling or 
mountainous desert. During some years, the desert re- 
ceives no rain at all. It has a few oases, where farmers in 
small settlements grow dates and grapes. The north- 
western corner and southern end of the peninsula get 
enough rain for a little farming. The lowest point in Mex- 
ico is in the far northern area, near Mexicali. This area, 
10 metres below sea level, is the southern end of the 
huge Imperial Valley of California. 


The story of the Mexican 
Revolution is told in murals 
by David Siqueiros and other 
well-known Mexican artists. 
Part of Siqueiros’ mural, /eft, 
shows the revolt led by Emili- 
ano Zapata to gain land for 
Mexican peasants. 
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The ornate religious architecture of the Spanish colonial pe- 
riod is represented by the Church of San Francisco Acatepec, 
built in 1730 near Puebla. Its main entrance and towers are dec- 
orated with brightly coloured tiles that form striking patterns. 


The most valuable land of Mexico's Pacific Northwest 
lies along the mainland coastal strip. There, in fertile 
river valleys, is some of Mexico's richest farmland. The 
valleys are irrigated with the waters of the Colorado, 
Fuerte, Yaqui, and other rivers, Steep, narrow mountain 
ranges extend in a north-south direction in the state of 
Sonora, east of the coastal plain. The ranges lie parallel 
to each other and separate the upper river valleys. In 
these basins are cattle ranches, irrigated farmland, and 
copper and silver mines, 

The Plateau of Mexico is the largest of Mexico's 
land regions. It has most of the Mexican people and the 
largest cities. The plateau is the most varied land region, 
and consists of five sections, 

The Cordillera Neo-Volcanica (Neo-Volcanic Chain), a 
series of volcanoes, extends across Mexico at the pla- 
teau’s southern edge. Many of the volcanoes are active. 
The volcanic soils of this rugged zone are fertile and re- 
ceive enough rain for agriculture. Maize, beans, and 
other crops have been grown on the slopes since the 
days of the ancient Indian civilizations. 

The highest point in Mexico is 5,700-metre Pico de 
Orizaba. Southeast of Mexico City are the volcanoes Ixta- 
cihuatl and Popocatépetl, both more than 5,200 metres 
high. To the west is Lake Chapala, Mexico's largest lake. 
It covers 1,080 square kilometres, See Ixtacihuatl; Ori- 
zaba, Pico de; Popocatépetl. 

The Mesa Central (Central Plateau), which lies north 
of the Neo-Volcanic Chain on the plateau, is the heart of 
Mexico. It averages about 2,100 metres above sea level, 


The rainfall in this section is enough to raise maize or 
beans, and wheat and barley grow well there. The Aztec 
capital of Tenochtitlan stood at the southern edge, inthe 
beautiful Valley of Mexico. Mexico City was built on the 
same site after the Spanish conquest, and became the 
capital during the colonial period. Today, it is also the 
country's leading centre of culture, industry, and trans- 
portation. Several small lakes, including famous Lake Xo- 
chimilco, are in the Mexico City area (see Lake Xochi- 
milco). 

The western part of the Mesa Central is called the 
bajio (flat). This region covers one of the most produc: 
tive agricultural areas in the country. The bajio also in- 
cludes the manufacturing centres of Guadalajara, León, 
Querétaro, and San Luis Potosi. 

The Mesa del Norte (Northern Plateau) makes up 
more than half the Plateau of Mexico. It extends fromthe 
Mesa Central north to the United States. The Mesa del 
Norte is highest in the south and west, with altitudes 
from 1,800 to 2,700 metres. In the north and east, itis 
less than 1,200 metres high. Low mountains rise from 
610 to 910 metres above its plains. This section receives 
little rainfall except in the higher mountains, where frost 
is a constant threat to farming. Only in such irrigated 
places as the Saltillo and Torreón areas is farming really 
successful. 

The low mountains of the mesa have rich deposits of 
metal ores. The Spaniards began developing these 
mines during the 1500s. They also established huge 
ranches in the nearby dry hills and plains to supply the 
miners with beef, horses, and mules. In the Durango 
and Chihuahua areas, vaqueros (cowboys) developed 
skills at riding, roping cattle, and fighting Indians, 

The Sierra Madre Occidental is a long mountain 
range that forms the western rim of the Plateau of Mek 


is oft! 
The Mexican hat dance is a popular Mexican dand ap 
performed by the Ballet Folklórico, a dance compa Ciy. 
pears regularly in the Palace of Fine Arts in Mexic! 


co. For hundreds of years, this range was a natural bar- 
fier to transportation between the plateau and the west 
coast, Paved roads and a railway were not built across it 
intthe 1900s. The range includes some of Mexico's 
mnost rugged land. Short, steep streams flowing to the 
pacific Ocean have cut canyons more than 1.6 kilometres 
ep through the mountains. The largest canyon is the 
spectacular Barranca del Cobre, cut by the Urique River. 
is deep, wide gorge is so wild that parts of it have not 
been explored on foot. 

The Sierra Madre Oriental, the plateau’s eastern rim, 
isactually a series of mountain ranges. In many places 
between the ranges, highways and railways climb up to 
the plateau from the east coast. Monterrey, near large 
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deposits of coal and iron ore, is the major centre of the 
Mexican steel industry. See Sierra Madre. 

The Gulf Coastal Plain. North of Tampico, the plain 
is largely covered by tangled forests of low, thorny 
bushes and trees. This section of the plain is generally 
dry, and farming is possible only along rivers and with 


the aid of irrigation. South of Tampico, the rainfall in- 


creases. The plant life gradually changes southward, and 
becomes a tropical rainforest in Tabasco. The southern 
section has some rich farmland. 

Many of Mexico's longest rivers flow into the Gulf of 


Mexico from the coastal plain. The Rio Grande forms 
about 2,090 kilometres of Mexico's border with the 
United States. Large petroleum deposits lie beneath the 
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plain and offshore. Huge sulphur deposits occur near 
the Gulf of Mexico in the Isthmus of Tehuantepec. The 
isthmus, which is 209 kilometres wide, is the narrowest 
part of Mexico. See Gulf of Mexico; Rio Grande. 

The Southern Uplands consist largely of steep 
ridges and deep gorges cut by mountain streams. The 
region includes a large, hot, dry valley just south of the 
Neo-Volcanic Chain. This valley is drained by the Balsas 
River. The Sierra Madre del Sur, a rugged mountain 
range, rises southwest of the valley along the Pacific 
Ocean. The beach resort of Acapulco is on this coast. A 
little farming takes place on the steep mountainsides. 
The Oaxaca Plateau makes up the eastern part of the 
Southern Uplands. Monte Alban, an ancient Indian reli- 
gious centre, was built there on a flattened mountain- 
top. Much of the gold of the Aztec empire probably 
came from the Oaxaca Plateau. 

The Chiapas Highlands have great blocklike moun- 
tains that rise more than 2,700 metres above sea level. 
There are also many relatively flat surfaces at high alti- 
tudes. These tablelands are farmed by Indians who 
speak Maya and other ancient languages. Most of the 


The Central Plateau has some of Mexico's richest farmland. 
The southern edge of the region includes sugar cane fields that 
stretch toward the foothills of the volcano Popocatépetl. 


Deserts cover large areas of 
the Pacific Northwest and 
Northern Plateau regions of 
Mexico. The deserts supporta 
wide variety of plant life, in- 
cluding large cactuses called 
saguaros. 


region's modern farming development is taking place in 
deep, broad river valleys. With irrigation, farmers grow 
coffee, fruits, and other crops. 

The Yucatán Peninsula is a low limestone plateau 
with no rivers. Limestone dissolves in water, and rainfall 
reaches the sea through underground channels dis- 
solved out of the rock. Great pits have formed where the 
roofs of these channels have fallen in. The pits were the 
sacred wells of the ancient Maya Indians. The north- 
western part of the region is dry bushland. There, leaves 
of agave plants provide a yellow fibre called honeg 
which is used in making twine. To the south, the rainta 
increases, and tropical rain forests cover the land. See 
Yucatán Peninsula. í 

Plant and animal life. Forests cover about a fifth o 
Mexico. The northwestern and central mountains ie 
forests that include ebony, mahogany, rosewood, vie 
nut, and other valuable hardwoods used in ma ' 
niture. Large pine forests also grow in the moura 
and supply timber for Mexico's pulp and paper in m 
Sapodilla trees, which grow in southern Mexico, Hi 
vide chicle, a gumlike substance used in making ¢ 
ing gum. 

Mexico also has a great variety of flowers and a 
plants. The country's thousands of kinds of fow 
clude azaleas, chrysanthemums, geraniums, ond i 4 
and poinsettias. The northern deserts have hunar' 
kinds of cactus plants. A 

Deer and moin lions live in Mexico's mion 
The country's northern deserts have coyotes, Mae at 
prairie dogs, and rattlesnakes. Mexico also has Shia 
ligators, jaguars, opossums, and raccoons. Chil Merica: 
the world’s smallest dogs, originally came a ite 

Mexico has hundreds of kinds of birds, a a 
beautifully coloured quetzals of the southera herons 
Other birds include flamingoes, hummingbirds, 
parrots, and pelicans. 5, 

Fish and shellfish are plentiful in the coastal m 3 
lakes, and rivers. The freshwater fish of Mexico k ofthe 
bass, catfish, and trout. Along the Caribbean eo ol 
Yucatán Peninsula are coral reefs with many kin 


ae 
i fish. Marlin, swordfish, and tarpon are among 
igame fish caught in the seas off Mexico's coasts. 


Climate 


pe climate of Mexico varies sharply from region to 
eg rerences are especially great in tropical 
Wide le of the Tropic of Cancer. In the south, the 
Gen lety in altitude results in three main tempera- 
i mes: The tierra caliente (hot land) includes re- 
che to 910 metres above sea level. This zone has 
Eames and mild winters with no frost. 
i ae templada (temperate land), from 910 to 
Í Wand has temperatures that generally stay be- 
tera fria k Ad C. Most crops can be grown there. The 
hein this old land) lies above 1,800 metres. Frost is 
any en’ UP to 2,400 metres, but it may occur at 
ny time. The highest peaks in the tierra fria are 
he with snow. 
cae fo of Mexico, most rain falls in sum- 
Whe rai eavy, afternoon showers. Toward the 
1 ithe, pensar begins earlier and lasts longer. 
sits large 3 alf of Mexico is usually dry and con- 
filhas i deserts and semideserts. The lack of rain- 
Only the a agricultural development in the north. 
for growin, untainous sections receive enough rainfall 
Northern ae crops without irrigation. Most of 
ne, orth rainfall also occurs during the sum- 
tives most rie of the Peninsula of Lower California 
Metres, summ its rainfall during the winter. Above 610 
Mathe winter q days are hot and nights are cool. Dur- 
lowland. lays are warm and nights are cold. The 
Ofthe ii s are hot, except on the cool Pacific coast 
insula of Lower California. 


Unt th Economy 
e mid- 
On agricul mid-1900s, the Mexican economy was based 


re and mining. Since the 1940's, the govern- 
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Tropical rainforests are 
found in the southern areas of 
the Gulf Coastal Plain and on 
the Yucatan Peninsula. The 
crowns of the tall trees form a 
thick canopy that prevents 
most light from reaching the 
forest floor. 


ment has promoted the development of industry, and 
Mexico now produces many of the manufactured prod- 
ucts its people use. 

In the 1970's, Mexico became a major exporter of oil 
to the United States. Income from oil production, which 
is controlled by the government, spurred the develop- 
ment of manufacturing and service industries. During 
the mid- and late 1970s, the price of oil was high. Mex- 
ico used its expected income from oil production as col- 


-~ lateral to borrow money for many construction projects. 


But in the early 1980's, the price of oil fell. Mexico found 
it difficult to repay its loans, and spending had to be se- 
verely cut. The economy declined, and many Mexicans 
lost their jobs. But economic reforms begun in the 

late 1980's helped the economy revive, and inflation 
dropped sharply. 

Service industries make up nearly two-thirds of the 
total value of goods and services produced in Mexico. 
Service industries also provide more than half of Mexi- 
co's jobs. Schools, hospitals, shops, hotels, restaurants, 
and police and fire prevention are included in this 
group. Banking, trade, transportation, and communica- 
tion are also service industries. 

Manufacturing has expanded rapidly in Mexico 
since the 1940s. This has led to related developments 
throughout the economy. For example, the production 
of raw materials for new factories has increased. Bank- 
ing, marketing, and other services have expanded. 
Heavy government spending on construction has pro- 
vided additional housing for the growing industrial cen- 
tres. Power plants have been built for the new indus- 
tries, as well as roads and railways for carrying goods. 

Mexico City is the leading industrial centre. The city 
and its suburbs manufacture about half of the country's 
products. Monterrey and Guadalajara are also important 
manufacturing centres. Government programmes en- 
courage the spread of industry to other areas. New fac- 


In winter, Mexico has warm weather in the south and cooler 
weather in the north and at high elevations. Average January 
temperatures in Mexico City range from 6° to 19° C. 


Average monthly weather 
Mexico City 
Temperatures | Days of 
Fy "Cc rainor 

High LowHigh Low} snow 

Jan. | 66 @2}19 6 4 Jan. 

Feb, | 69 43/21 6 5 Feb. 

Mar, | 75 47/24 8 9 Mar, 

Apr. | 77 51/25 11 | 14 | Apr. 

May | 78 54/26 12 | 17 | May 

June | 76 55 }24 13 21 June 

July | 73 53j23 12| 27 [July 

Aug. | 73 54 |23 12| 27 | Aug. 

Sept | 74 53/23 12] 23 
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tories have opened in Chihuahua, Juárez, Mexicali, 
Puebla, Tijuana, Toluca, Veracruz, and near the oil fields. 

Many of the new factories along Mexico's border with 
the United States manufacture products for export to 
U.S, companies. These factories, called maquiladoras, 
have become an important part of Mexican industrial 
growth. They manufacture car engines and transmis- 
sions and assemble a variety of electrical goods, includ- 
ing stereo systems, computers, televisions, and kitchen 
appliances. 

Mexico's leading products include chemicals, cloth- 
ing, iron and steel, motor vehicles, processed foods, 
and processed petroleum. Iron and steel are produced 
in the Monterrey area and at Lázaro Cárdenas. Other im- 
portant products made in Mexico include beer, cement, 
electrical machinery, fertilizers, household appliances, 
rubber, and wood pulp and paper. 

Mexico has long been famous for the skill of its craft- 
workers. These craftworkers follow beautiful old Indian 
or Spanish-colonial designs. Their products generally 
vary by area. The articles made by these craftworkers in- 


In summer, Mexico's climate is warm in the central regions of 
the country and hot along the coasts. July temperatures in Mex: 
ico City range from 12° to 23°C. 
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clude silver jewellery from Taxco, glassware esti A 
from Guadalajara and Puebla, and hand-woven 
and blankets from Oaxaca and Toluca. vary 

Agriculture. The farming regions of Mena result 
greatly in altitude, rainfall, and temperature. most 
many kinds of crops can be grown. However, infall, and 
the country is mountainous or receives little a 
is unsuited for growing crops. Crops are grow! 
12 per cent of the total land area. of Mex- 

The best farmlands are in the southern p anda 
co's plateau. There, rich soils, enough rainfa ‘northern 
mild climate permit intensive cultivation. The d mainly 
part of the plateau has little rainfall and is ae devel 
for cattle grazing. Large irrigation projects ae in the 
oped some rich croplands. Fertile soils are fo the east 
rainy, hot regions of the south and east and in 


on on 


ern coastal plains. However, to turn them into produc- 
tive farmlands the land must be cleared and drained, 
and floods, insects, and plant diseases controlled. The 
western coast of Mexico has fertile soils. However, 
much of itis mountainous and dry. 

Until the 1900's, most Mexicans made a living by farm- 
ing land near their villages or working on large estates 
talled haciendas for wealthy landowners. The Mexican 
Constitution of 1917 provided for land reform. By 1964, 
the government had broken up most of the haciendas 
and distributed the land to the peasants. Today, agricul- 
{ure provides 26 per cent of all jobs but accounts for 
only about 8 per cent of the total value of goods and 
services, As a result, most farmers live in deep poverty 
and are far worse off than people in cities. 

The constitution also recognized the old system of 
gjidos (farmlands held in common by communities). On 
the ejidos, farmers either work on individual sections by 
themselves, or they work the land as a group and share 
inthe crops. Today, most ejidos are worked in individ- 
ual sections, Ejidos include about half of Mexico's total 
topland. The rest of the nation’s cropland consists of 
small family farms and large haciendas that the govern- 
ment has not broken up. 

The Mexican government promotes modern farming 
methods by means of educational programmes, finan- 
til aid, and expansion of irrigation and transportation 
systems. As a result, production has greatly increased in 
many areas, However, ancient farming methods are still 
Used in other sections, especially on the ejidos. 

Mexico's variety of climates enables the country to 
produce a wide range of crops. More land is used for 
maize, the people's basic food, than for any other crop. 
Other major crops include bananas, beans, coffee, cot- 
‘on, oranges, potatoes, sorghum, sugar cane, and wheat. 
Mexican farmers also grow avocados, chilli peppers, co- 
‘nuts, grapes, lemons, mangoes, pineapples, safflower 
Seeds, and tomatoes, Many tropical fruit and winter veg- 
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etables are exported to the United States. Vanilla and 
cacao, the plant from which chocolate is made, are 
raised in tropical wet areas of Mexico. 

Livestock is raised throughout Mexico. Beef cattle 
graze in the dry northern pasturelands. Dairy cattle are 
raised chiefly in central Mexico. Farmers also raise 
chickens, goats, horses, pigs, sheep, and turkeys. 

Mining. A wide variety of valuable minerals are 
mined in Mexico. The country is the world’s leading sil- 
ver producer, mining about a sixth of the world’s annual 
production. Most silver mines operate in the central re- 
gions of the country. Mexico is a leading producer of 
petroleum. It pumps more than 950 million barrels of 
petroleum each year. Oil wells are found chiefly in the 
states of Campeche, Tabasco, and Veracruz, along the 
coast and in the Gulf of Mexico. The petroleum industry 
is operated by a government agency. In addition, Mex- 
ico produces much natural gas. 

Mexico also mines large quantities of copper, gold, 
lead, salt, sulphur, and zinc. Other valuable minerals in- 
clude antimony, bismuth, fluorspar, manganese, and 
mercury. Large iron ore deposits support the nation’s 
growing steel industry. 

Fishing industry. Fishing accounts for less than 1 per 
cent of the national income. Important ports include En- 
senada and La Paz on the Peninsula of Lower California, 
Guaymas in the state of Sonora, and Mazatlan in the 
state of Sinaloa. Fishing crews catch anchovies, oysters, 
sardines, shrimp, and tuna. Much of the catch is for ex- 

ort. 
p Energy sources. Until the discovery of petroleum 
and natural gas deposits in Mexico in the 1970's, wood 
provided most of the energy poor people used for heat- 
ing and cooking, These deposits have also been a major 
factor in the development of industry in Mexico, provid- 
ing cheap fuel oil and natural gas for industrial use. 
More than 80 per cent of the energy used by industry 
and business comes from petroleum, and about 15 per 
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Mexico's gross domestic product 


Industry 28% 


Services 64%— 


Agriculture 8% 


Mexico's gross domestic product (GDP) was 288,389,000,000 U.S. 
dollars in 1991. The GDP is the total value of goods and services 
produced within a country in a year. Services include commu- 
nity, government, and personal services; finance, insurance, 
property, and business services; trade, hotels, and restaurants; 
transportation and communication; and utilities. Industry in- 
cludes construction, manufacturing, and mining. Agriculture in- 
cludes farming, forestry, and fishing. 


Production and workers by economic activities 


Per cent Employed workers 

ofGDP Number of Per cent 
Economic activities produced people _ of total 
Trade, hotels, and restaurants 24 3,467,000 15 
Manufacturing 22 2,500,000 1 
Community, government, & 
_ personal services 17 6,695,000 29 
Finance, insurance, property, 

& business services 12 502,000 
Transportation & communication 9 1,114,000 5 
Farming, forestry, & fishing 8 5,959,000 26 
Construction 4 2,489,000 u 
Mining 2 275,000 Ties 
Utilities 2 112,000 5 
Total 00 23,113,000 100 
“Less than one-half of 1 per cent. 

Figures are for 1991, 


Sources: International Labour Organization; National Institute of Statistics, Aguascalientes, Mex- 


cent comes from natural gas. Petroleum and natural gas 
also generate about 70 per cent of Mexico's electric 
power. Most of the rest is produced by hydroelectric 
plants. Chicoasen Dam, Mexico's largest hydroelectric 
plant and one of the world’s highest dams, is located on 
the Grijalva River in the state of Chiapas. 

Trade. Mexico's chief export is petroleum and petro- 
leum products. The main industrial export is car parts. 
Mexico also exports coffee, fruit and vegetables, and 
shrimps. Mineral exports include Copper, salt, sulphur, 
silver, and zinc. Imports include industrial machinery, 
electric and electronic equipment, and motor vehicles. 

About 70 per cent of Mexico's trade is with the United 
States, but trade with western European countries and 
Japan is increasing. Mexico is trying to increase trade 
with other Latin American countries through the Latin 

American Integration Association, an economic union of 
Mexico and 10 other Latin American nations. Mexico 
also belongs to a regional trading bloc that includes 
Canada and the United States. This bloc was created by 
the North American Free Trade Agreement (NAFTA), 


Beautiful silver objects, including vases, tableware, and jew- 
ellery, line the shelves of a shop in San Miguel de Allende, 
above. Mexico is the world’s leading producer of silver. 


which calls for the reduction of tariffs and other trade 
barriers. 

Tourism. Along with exports of manufactured goods 
and petroleum, tourism serves as one of Mexico's larg: 
est sources of income from abroad. Each year, more 
than 6 million tourists—mostly Americans—visit Mexico, 
spending approximately 3 billion U.S. dollars. The tourist 
industry is also a major source of employment. Tourists 
visit Mexico City, the old Spanish colonial cities of cen- 
tral Mexico, and the ruins of Mayan Indian cities on the 
Yucatan Peninsula. Popular resort areas include Aca- 
pulco, Ensenada, Manzanillo, Mazatlan, Puerto Vallarta 
and Zihuatanejo on the Pacific coast, and Cancún an 
Cozumel Island on the Caribbean coast. À 

Transportation. Airlines, roads, and railways con 
nect all the major cities and towns. But some fae 
still carry goods to market on their heads and bacl a 
by burros and oxcarts. Mexico has a good road sys My 
The country has an average of about 1 car for every 
people. Many buses connect Mexico's urban arr a 

Mexico City is an important centre of interna noaa 
travel. Guadälajara, Acapulco, Monterrey, and M i 
also have large international airports. Mexico has al 
tensive government-owned railway network. 

Mexico has more than 30 seaports. The maj 
clude Coatzacoalcos, Tampico, and Veracruz 0! 
of Mexico, and Guaymas and Salina Cruz on the 
Ocean. The nation has a small merchant fleet. ub 

Communication. The first book known to be Pi 
lished in the Western Hemisphere was a catechi agè 
printed in Mexico City in 1539. Today, books nae gt 
zines published in Mexico City are read widely pe 
out Mexico and all of Latin America. Mexico has ret 
than 300 daily newspapers, representing n de E10 
Political opinions. The largest newspapers my we 
Excélsior, El Heraldo de México, El Nacional i pub 
dades, Ovaciones, La Prensa, and El Universal A fF» 
lished in Mexico City. Other important newsp4P 
clude La Jornada and Unomasuno. ; 5 

Mexico has an average of about 1 radio ue p 
people and 1 television set for every 6 peop!® 
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f phone and telegraph lines connect all parts of the coun- 
ty, The film industry of Mexico produces more films 
"tach year than that of any other Latin-American nation. 


j History 


_ Ancient times. The first people who lived in what is 
| 10W Mexico probably arrived as early as 20,000 B.C. 
_ They were Indians of unknown tribes who migrated 
_fom the north. These Indians were hunters who lived in 
_ ‘nal, temporary communities. They followed the herds 
_ tibuffalo, mammoths, mastodons, and other large ani- 
_ als that roamed the land. 
oo. 7500 B.C, the climate became drier. The herds 
i not find enough grass to eat and died off. The In- 
ns then lived on small wild animals or the berries and 
seeds of wild plants. 
pew B.C, Indians in what is now the Puebla re- 
| oered how to grow plants for food and be- 
fri rmers. They grew maize, which became their 
Mportant food, and avocados, beans, peppers, 


ji 
etal ž 
| "egetable marrows, and tomatoes. These Indians were 
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Oil refineries in Mexico 
process large amounts of pe- 
troleum. Oil is the country's 
most valuable natural re- 
source. Petroleum and petro- 
leum products account for 
more than a third of Mexico's 
earnings from foreign trade. 


among the first people to cultivate these vegetables. 
They also raised dogs and turkeys for food. As the wan- 
dering bands of hunters became groups of farmers, 
they established permanent settlements. d 

The growth of villages. By 2000 B.C., large farm vil- 
lages stood along Lake Texcoco in the fertile south- 
central Valley of Mexico, and in the southern highlands 
and forests. The farmers used irrigation to improve their 
crops. The villages grew and new classes of people de- 
veloped, including pottery makers, priests, and weavers. 
Trade in polished stones, pottery, and seashells was car- 
ried on with distant communities. 

By 1000 B.C, the villagers were building flat-topped 
pyramids with temples on them. Some villages, includ- 
ing Cuicuilco near what is now Mexico City, became re- 
ligious centres. Indians came from other communities to 
worship in the temples. These people worshipped gods 
that represented such natural forces as the rain and the 
sun. The villages grew into towns, from the Valley of 
Mexico to the Gulf of Mexico and to the Pacific Ocean, 
and south to what is now Guatemala. 

The Olmec Indians of the southern Gulf Coast made 
the first great advance toward civilization in the Mexico 
region. Between about 1200 B.C. and 400 B.C, the Olmec 
developed a counting system and calendar. They also 
carved beautiful stone statues. 

The Classical period. Great Indian civilizations 
thrived between A.D. 250 and 900, the Classical period 
of Mexico. Huge pyramids dedicated to the sun and the 
moon were built at Teotihuacán, near what is now Mex- 
ico City. In the religious centres of southern Mexico and 
northern Central America, the Maya Indians built beauti- 
ful homes, pyramids, and temples of limestone. They re- 
corded important dates on tall, carved blocks of stone, 
and wrote in a kind of picture writing. In what is now 
the state of Oaxaca, the Zapotec Indians flattened a 
mountaintop and built their religious centre of Monte 
Albán. See Maya. 

The reasons for the fall of these classical civilizations 
are not clear. The climate probably became even drier 
about A.D. 900, and not enough crops could be pro- 
duced to feed the large population. Perhaps the city 
people attacked their neighbours to get more land. Or 
farmers may have revolted against the priests who had 
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ruled them. In the north, wild Chichimec tribes de- 
stroyed many cities, including Teotihuacan. 

The Toltec and the Aztec. Many wars took place 
after the Classical period. The Toltec Indians established 
an empire during the 900s, with a capital at Tula, north 
of present-day Mexico City. Toltec influence spread 

* throughout the central and southern regions. This influ- 
ence included the use of stone pillars to support roofs, 
the worship of the feathered-serpent god Quetzalcóatl, 
and human sacrifice in religion. Invading Chichimec 
tribes destroyed Tula and the Toltec empire about 1200. 

The Aztec built the last and greatest Indian empire 
during the mid-1400's. The Aztec empire extended be- 
tween the Pacific and Gulf coasts, and from the Isthmus 
of Tehuantepec north to the Panuco River. The Aztec 
capital, Tenochtitlan, which had been founded during 
the mid-1300's, stood on an island in Lake Texcoco at the 
site of Mexico City. When the Spaniards arrived in 1519, 
Tenochtitlan had a population of about 100,000. No 
Spanish city then had so many people. 

The Aztec were fierce warriors who believed it their 
duty to sacrifice the men they captured in battle to their 
gods. The people they conquered hated them because 
every year the Aztec sacrificed thousands of prisoners 
of war. The Aztec had gold, silver, and other treasures 
paid by the cities and tribes they conquered. See Aztec. 

The Spanish conquest. The Spaniards began to oc- 
cupy the West Indies during the 1490's, and discovered 
Mexico in 1517. That year, Diego Velazquez, the gover- 
nor of Cuba, sent ships under Francisco Fernandez de 
Córdoba to explore to the west and search for treasure. 
Córdoba found the Yucatan Peninsula and brought back 
reports of large cities. Velázquez sent Juan de Grijalva in 
1518. Grijalva explored the Mexican coast from Yucatan 
to what is now Veracruz. 

Reports of the strangers were carried to the Aztec 
emperor Montezuma Il, or Moctezuma II, in Tenoch- 
titlán. The tales of Spanish guns and horses—which the 
Indians had never seen before—and of soldiers in ar- 
mour made him fear that the Spaniards were gods. 

A third expedition of about 650 Spaniards sailed from 


Important dates in Mexico 


Cuba under Hernando Cortés, or Hernan Cortés, in Feb. 
ruary 1519. Cortés’ 11 ships followed Grijalva’s route 
along the coast. Cortés defeated large Indian armies 
with his horses and cannons. He founded Veracruz, the 
first Spanish settlement in what is now Mexico, 

Montezuma sent messengers with rich gifts for 
Cortés, but he also ordered the Spaniards to leave the 
land. Instead, Cortés marched toward Tenochtitlan, 
Cortés was joined by thousands of the Aztec’s Indian en- 
emies, who looked on him as the destroyer of the cruel 
Aztec. Montezuma did not oppose the Spaniards be- 
cause he feared Cortés was the god Quetzalcóatl. Mon: 
tezuma allowed the invaders to enter Tenochtitlan in 
November 1519. The Spaniards were far too few to con- 
trol the great Aztec capital by themselves. Cortés soon 
seized Montezuma and held him as hostage for the 
safety of the Spaniards. 

In June 1520, the Aztec revolted. After a week of bitter 
fighting, the Spaniards tried to sneak out of the city. The 
Aztec discovered them, and hundreds of Spaniards 
were killed during /a noche triste (the sad night). The 
rest, including Cortés, were saved because their Indian 
friends fought and stopped the Aztec. 

Six months later, Cortés returned to Tenochtitlan with 
Spanish forces and a large army of Indians. By May 
1521, he had surrounded the Aztec capital with his army 
and boats, and had cut off the city’s food and water. Bat- 
tles, sickness, and starvation weakened the Aztec army. 
In August, Cuauhtémoc, the last emperor, surrendered 
the city. Cortés sent soldiers to take over the rest of the 
Aztec empire. Some Indians resisted, but most accepted 
Spanish rule without a fight. See Cortés, Hernando. 

Spanish rule. After the fighting ended, the Spaniards 
faced the problem of how to govern the large number 
of people in the colony. To keep the Indians from revolt 
ing, King Charles | of Spain allowed them to speak their 
own languages and to be governed by their own offi- 
cials. But he also made a few changes. The Indians ha 
to pay a special tax called a tribute and to work fonte 
Spaniards when help was needed. In addition, the Indi: 
ans were required to convert to Roman Catholicism. 


c. 2000 B.C. Village life developed in the Valley of Mexico. 


c. A.D. 250-900 Great Indian civilizations thrived during the 
Classical period. 


€. 900-1200 The Toltec empire controlled the Valley of Mexico. 


Mid-1300's The Aztec founded Tenochtitlán (now Mexico City). 


bee Re Cortés conquered the Aztec empire for 
pain. 


1810 Miguel Hidalgo y Costilla began the Mexican struggle for 
independence. 


1821 Mexico won independence, 
1824 Mexico became a republic. 
1836 Texas won independence from Mexico. 


1846-1848 The United States defeated Mexico in the Mexican 
War and won much Mexican territory. 


1855 A liberal government under Benito Juarez bı i 
Anaal Juárez began a period 


1863 French troops occupied Mexico City. 

1864 Maximilian of Austria became emperor of Mexico. 

1867 Liberal forces led by Benito Juárez regained power. 
1876-1880 and 1884-1911 Porfirio Díaz ruled Mexico as dictator. 


1910-1911 Francisco I. Madero led a revolution that overthrew 
Díaz. 

1914 United States forces occupied Veracruz. 

1917 A revolutionary constitution was adopted. 

1920 The government began making revolutionary social 
economic reforms. 

1929 The National Revolutionary Party was formed. 

1934 The government began a major programme ofla 
bution to farmers. x 

1938 Mexico took over foreign oil company properties: o 

1942-1945 Mexico's industries expanded rapidly during 
War Il to supply the Allies with war goods. 

1953 Women received the right to vote in all elec 

1968 Government troops put down student demo 
Mexico City. 

1970's Major new petroleum deposits were discover 
Gulf of Mexico coast. ‘co, killing 

1985 Two earthquakes struck south-central Mexico 
about 7,200 people. 
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Tenochtitlan and other Indian cities became Spanish 
chies in which the whites ruled. The whites included 
peninsulares (people born in Spain) and creo/es (Euro- 
peans born in the New World). Mestizos (people of 
pied white and Indian ancestry) worked in the cities. 

e creoles and mestizos considered themselves supe- 
orto the Indians, 
Rea the 1540s; the Spaniards discovered silver 
ei port ern part of the colony. The silver 
inthe al uch wealth to the creoles and peninsulares, 

od ae mines drew additional Spanish immi- 

a e creoles established estates called haciendas. 
nihing w. produced food and clothing for the new 
ia as pumunities, The creoles used the power of the 

ieee to make the Indians work for them. 
aa aed on the haciendas when they had work. 
e India e time, they lived in their own villages. 
i ae were allowed to live separately according 
ie coe As a result, the houses they lived in, 
A y ate, and the way they worked changed lit- 
Wreed tet Kay 300 years of Spanish rule. The king 
eep the he laws gave the Indians the right to 
e Indians f s they had owned before the conquest. 
a Roun ways to blend the Roman Catholic 
anish prie, ir own culture, and they respected their 
The Indi ga. : 
nder, Theo considered the king of Spain as their de- 
h Ie apne were at first content to be ruled by 
mitted em x the king was far away and he usually per- 
inSpain, but 0 govern themselves. The laws were made 
Colony, The eal a few Spanish officials worked in the 
teoles Obje, cials could not enforce the laws if the 
Cares pp gted. However, in the late 17005, King 
More Power ed to reorganize the government, giving 
"ised taxes ak himself and less to the creoles. He also 
Many Wanted ew creoles sought independence, but 
more control of their affairs. 
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A sculpture of the Aztec 
god Chac-mool, /eft, served 
as an altar for human sacrifice 
in religious ceremonies. 
Human sacrifice played a 
major role in the Aztec reli- 
gion. 


Revolt against the Spaniards. In 1807, French 
forces occupied Spain and imprisoned King Ferdinand 
VII. Confusion spread in the colony. Some creoles plot- 
ted to seize the colony's government. One of these men 
was Miguel Hidalgo y Costilla, a priest. Late on the night 
of Sept. 15, 1810, he called Indians and mestizos to his 
church in the town of Dolores. He made a speech 
known as the Grito de Dolores (Cry of Dolores), in which 
he called for a rebellion so that Mexicans could govern 
Mexico. Today, late on September 15, Mexico's presi- 
dent rings a bell and repeats the Grito de Dolores. Mexi- 
cans celebrate September 16 as Independence Day. 

Hidalgo’s untrained followers armed themselves and 
attacked Spanish officials and those who supported the 
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The Aztec empire reached the height of its power during the 
early 1500s, covering much of what is now south-central Mex- 
ico. In 1521, Spaniards led by the explorer Hernando Cortés con- 
quered the Aztec and destroyed their civilization. 
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Spaniards. At first, Hidalgo gained support for his cause. 
But most of his followers were Indians and mestizos, 
and not creoles. Some Indian communities also refused 
to support Hidalgo because of the violent ways of the 
rebels. Hidalgo was forced to retreat. In 1811, Spanish 
troops captured and executed him. 

José Maria Morelos y Pavón, another priest, contin- 
ued Hidalgo’s struggle. In 1813, Morelos held a Con- 
gress that issued the first formal call for independence. 
The Congress wrote a constitution for a Mexican repub- 
lic. Morelos hoped to attract the creoles who wanted re- 
form. In 1815, Morelos too was captured and executed 
by the Spaniards. 

By 1816, Spanish troops had captured or killed almost 
all of the rebels. Mexico was again at peace, and King 
Ferdinand VII had returned to the Spanish throne. The 
king did not realize that most creoles supported him, 
and that they still only wanted reform. Instead, he 
thought that all Mexicans were traitors to Spain. Ferdi- 
nand taxed the creoles and organized a large army to 
put down any revolutionary movement. His actions con- 
vinced many creoles that they no longer could trust 
Spain. 

Independence. In 1820, a revolt by liberals swept 
Spain. Ferdinand’s power weakened, and many creoles 
saw their chance for revolution. A group of powerful 
creoles supported Agustin de Iturbide, a military officer. 
Iturbide had been given command of a Spanish army to 
crush the last rebel leader, Vicente Guerrero. Instead of 
fighting Guerrero, Iturbide met with him peacefully. In 
February 1821, the two leaders agreed to make Mexico 
independent. They joined their armies and won the sup- 
port of the liberal and conservative creoles. Only a small 
part of the Spanish forces in Mexico remained loyal to 
Spain. By the end of 1821, the last Spanish officials with- 
drew from Mexico, and Mexico became independent. 

Following independence, the creoles could not agree 
on a form of government. Conservatives wanted a mon- 
archy, but liberals called for a republic. The conserva- 
tives, who formed the majority, sought a monarch. They 
could not persuade a member of the royal family of 
Spain to be king, and so Iturbide became Emperor 
Agustin | in 1822. But Iturbide was a poor ruler, and, in 
1823, a military revolt drove him from power. 

In 1824, Mexico became a republic with a president 
and a two-house Congress heading the national govern- 


ment, and governors and legislatures heading the states. 


Guadalupe Victoria, a follower of Hidalgo and Morelos, 
became the first president. 

War with Texas and the United States. The mid- 
1800's was a time of great troubles in Mexico. Many cre- 
oles still did not support the Constitution. Military men 
frequently revolted. One of them, General Antonio 
López de Santa Anna, became the most important politi- 
cal figure in the country. He was president 11 times be- 
tween 1833 and 1855. The people elected him president 
in 1833, and he favoured the liberal policies of the gov- 
ernment that was temporarily heading the country. But 
he did not serve right away. In 1834, he joined the con- 
servatives in a revolt against the temporary government, 

took control, and became a dictator, : 
Texas was then part of Mexico, but many peopl 

the United States had settled there. When oo 

changed the Constitution to give himself more control 


over the provinces, Americans and Mexicans who Sup: 
ported the liberals in Texas revolted. In 1836, Santa Anna 
defeated a Texas force in the Battle of the Alamo at San 
Antonio. But later that year, Texas forces defeated his 
army at San Jacinto and captured him. Santa Anna 
signed a treaty recognizing the independence of Texas, 
In addition to what is now the state of Texas, the new re- 
public of Texas included parts of present-day Colorado, 
Kansas, New Mexico, Oklahoma, and Wyoming, 

The Mexican government did not recognize Santa 
Anna's treaty. Texas joined the United States in 1845, but 
Mexico still claimed it. Border disputes developed be- 
tween Mexico and the United States. In April 1846, US, 
soldiers entered the disputed area and were attacked by 
Mexican soldiers. In May, the United States declared 
war on Mexico. 

U.S. soldiers occupied what was then Mexican terri- 
tory in Arizona, California, and New Mexico. In February 
1847, U.S. General Zachary Taylor fought Santa Anna- 
who was again president—in Mexico, at the Battle of 
Buena Vista near Saltillo. Both sides claimed victory. 
Taylor became a national hero in the United States and 
was elected president the next year. Other U.S, forces 
landed at Veracruz under General Winfield Scott. In 
September 1847, Scott captured Mexico City after the 
bitter Battle of Chapultepec. In this battle, a number of 
young military students threw themselves over a cliff to 
their deaths, rather than surrender. Today, the Monu- 
ment to the Boy Heroes stands at the foot of Chapulte 
pec Hill in their honour. 

The Treaty of Guadalupe Hidalgo, signed in February 
1848, ended the Mexican War. Under the treaty, Mexico 
gave the United States the land that is now California, 
Nevada, and Utah; most of Arizona; and parts of Colo- 
rado, New Mexico, and Wyoming. Mexico also recog: 
nized Texas, down to the Rio Grande, as part of the 
United States, Mexico received 15 million U.S. dollars 
from the United States. In the Gadsden Purchase of ye 
the United States paid Mexico 10 million U.S. dollars or 
land in southern Arizona and New Mexico. 


Fresco (1949) by José Clemente Orozco iit f Indepen! je 
Miguel Hidalgo y Costilla set off Mexico's War %77 
ence in 1810. Mexico won freedom from Spain in 1821- 
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for fuller accounts of this period, see the articles on 
Alamo; Gadsden Purchase; Guadalupe Hidalgo, Treaty 
of Mexican War; San Jacinto, Battle of; Santa Anna, 
Antonio. 

Reform. The Mexican War exhausted the country's 
economy, and great political confusion developed. 

Santa Anna again seized power in 1853 and ruled as a 
dictator. But the liberals had been gaining strength since 
he war, In 1855, they succeeded in driving Santa Anna 
from power. 

Benito Juárez, a Zapotec Indian, and other men gave 
the liberal movement effective leadership. The liberals 
promoted the private ownership of land. After they took 
over in 1855, they passed laws to break up the large es- 
fates of the Roman Catholic Church and the lands of In- 
dian villages. In 1857, a new Constitution brought back 
the federal system of government. 

The new reforms resulted in a conservative revolt in 
1858, Juárez fled from Mexico City. The liberals declared 
him president, and he set up a government in Veracruz. 
During the civil war that followed—the War of the 
Reform—a conservative government operated in Mexico 
Qty, The Catholic bishops supported the conservatives 
because of the liberals’ opposition to the church. In 
1859, Juárez issued his Reform Laws in an attempt to end 
the church's political power in Mexico. The laws or- 
dered the separation of church and state, and the 
takeover of all church property. The liberal armies de- 
feted the conservatives late in 1860, and Juárez re- 
timed to Mexico City in 1861. 
oe French invasion. The Mexican government had 

le money after the War of the Reform. Juárez stopped 
prente on the country's debts to France, Great Britain, 

Spain. Troops of the three nations occupied Vera- 
“zin 1862, The British and Spaniards soon left after 
a saw that the French were more interested in politi- 
ia in collecting debts. The French emperor, 
be RA Il, took this opportunity to invade and con- 
it lexico. French troops occupied Mexico City in 
Juárez escaped from the capital 

In 1864, Mexi rapra 
amed Ran conservatives, aided by Napoleon 
Mis ice emperor of Mexico. Maximilian 

l feu i the emperor of Austria. Juarez and the 
andthe eir Semlla-style battles against Maximilian 
Pessire on r, invaders. In 1866, the United States put 

cane anes to remove its troops. In 1867, he 
Kiina es from Mexico. Juárez forces then 
Ment broke s lot Maximilian. The conservative move- 
Race uárez returned to Mexico City, and the 
1 ted behind the liberals. Juarez served as 
The dictata, 1867 until his death in 1872. 
lok place a fe of Porfirio Diaz. Frequent revolts 
Diag, aii after Juarez’ death. In 1876, Porfirio 
Diaz develo peered: overthrew Juarez’ successor. 
and wi Re ipod relations with the conservatives 
him, He us ae state leaders who cooperated 
Posed him, Dí ed his army to control people who op- 
nd from 1 Er served as president from 1876 to 1880, 
fear of his to 1911. The strength of his friends and 
People who dee helped him rule as a dictator. Many 
co's ct with him became wealthy. 
Were buil Pii nomy improved under Díaz Railways 
turing indu nes and oil wells developed, and manufac- 
expanded. But industrial wages were 


sidey 


Mexico ` 421 


North Pacific 
Ocean 


[EJ territory ost to the u.s. 
~ Boundary of present-day Mexico 


The Republic of Mexico was established in 1824. It covered 
much of what is now the Western and Southwestern United 
States, In the mid-1800s, Mexico lost vast territories to the 
United States and sold the United States additional lands. 


kept low, and attempts to form trade unions were 
crushed. Indian communities lost their land to big land- 
qwners. The great majority of Mexicans remained in 
poverty and ignorance. The benefits of Mexico's im- 
proved economy went chiefly to the big landowners, 
businessmen, and foreign investors. 

The Revolution of 1910. Opposition to Diaz’ rule 
began to grow after 1900. Francisco |, Madero, a liberal 
landowner, decided to run against him in 1910. During 
the campaign, Madero became widely popular. Diaz 
had him jailed until after the election, which Diaz won. 
Madero then fled to the United States. 

In November 1910, Madero issued a call for revolu- 
tion. He had opposed violence, but he saw no other way 
to overthrow Diaz. Revolutionary bands developed 
throughout Mexico. They defeated federal troops, de- 
stroyed railways, and attacked towns and estates. In May 
1911, members of Diaz’ government agreed to force him 
from office, in hope of preventing further bloodshed. 
Díaz resigned and left Mexico, and Madero became 
president later that year. In 1913, General Victoriano 
Huerta seized power, and Madero was murdered. 

Many Mexicans supported Huerta's dictatorship, hop- 
ing for peace. But Madero's followers united behind 
Venustiano Carranza, a state governor, and the bitter 
fighting continued. President Woodrow Wilson of the 
United States openly sided with Carranza's revolution- 
aries. In 1914, Carranza‘s forces occupied Mexico City, 
and Huerta was forced to leave the country. 

The Constitution of 1917. The victorious revolution- 
ary leaders soon began to struggle among themselves 
for power. Carranza’s armies fought those of Francisco 
“Pancho” Villa and Emiliano Zapata. Villa and Zapata de- 
manded more extreme reforms than Carranza planned. 
In 1915, the United States supported Carranza and 
halted the export of guns to his enemies. In revenge, 
Villa crossed the border in 1916 and raided Columbus, 
New Mexico. His men killed 18 Americans. About five 
times as many Mexicans also died in the raid. President 
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Wilson sent General John J. Pershing into Mexico, but 
Pershing’s troops failed to capture Villa. 

In 1916, Carranza's power was recognized throughout 
most of Mexico. He called a convention to prepare a 
new Constitution. The Constitution, adopted in 1917, 
combined Carranza's liberal policies with more extreme 
reforms. It gave the government control over education, 
farm and oil properties, and the Roman Catholic Church. 
Italso limited Mexico's president to one term and rec- 
ognized trade unions. 

Carranza did little to carry out the new constitutional 
programme. In 1920, he was killed during a revolt led by 
General Alvaro Obregon, who later became president. 

Economic and social changes. Obregón distributed 
some land among the peasants, built many schools 
throughout the countryside, and supported a strong 
trade union movement. Plutarco Elías Calles, who had 
fought Huerta and Villa, became president in 1924. Cal- 
les carried on the revolutionary programme. He encour- 
aged land reform and enforced constitutional controls 
over the Roman Catholic Church. The bishops protested 
by closing the churches from 1926 to 1929. The closing 
of the churches resulted in a rebellion among the peas- 
ants. Emilio Portes Gil became president in 1928, but 
Calles remained the real power behind the presidency. 
In 1929, Portes Gil reached an agreement with church 
officials that allowed the Catholic Church to operate 
schools and churches without interference. In return, 
church leaders promised to stay out of political affairs. 

Calles formed the National Revolutionary Party in 
1929. Until then, Mexican political parties had been tem- 
porary groups organized by presidential candidates. 
The National Revolutionary Party stood for the goals of 
the Mexican Revolution. It included all important politi- 
cal groups and continues in power today. It was reor- 
ganized as the Party of the Mexican Revolution in 1938, 
and as the Institutional Revolutionary Party in 1946. 

By the 1930s, the push for reform had slowed down. 
Calles and many other old leaders were now wealthy 
landowners and opposed extreme changes. Younger 
Politicians called for speeding up the revolutionary pro- 
gramme. As a result, the National Revolutionary Party 
adopted a six-year plan of social and economic reform. 
General Lazaro Cardenas was named to carry it out. 

After Cardenas became president in 1934, he ended 
Calles’ power. He divided among the peasants more 
than twice as much land as all previous presidents com- 
bined had done. He also promoted government controls 
over foreign-owned companies and strongly supported 
trade unions. In 1938, during a strike of oil workers, the 
government took over the properties of American and 
British oil companies. The companies and the British 
government protested angrily. But the U.S. government 
recognized Mexico's right to the properties as long as 
the companies received fair payment. In the 1940's, Mex- 
ico agreed to make payments to the companies, 

The mid-1900's. Mexico's economy grew rapidly in 
the 1940's. Manuel Avila Camacho, who was president 
from 1940 to 1946, did much to encourage industrial 
progress. World War II also contributed to the nation’s 
industrial growth. Mexico entered the war on the side of 

the Allies in 1942. It sent an air force unit to the Philip- 
pines to fight the Japanese, but its contribution to the 
war effort was almost entirely economic. The country 


supplied raw materials and many labourers to the 
United States. It also made war equipment in factories 
that the United States helped set up. The value of Meyi- 
co's exports had nearly doubled when the war ended in 
1945. 

The Mexican economy continued to improve after the 
war. Industry and other economic activities expanded 
from the late 1940's to the 1960's. New factories made 
such products as cars, cement, chemicals, clothing, 
electrical appliances, processed foods, and steel. The 
government expanded road, irrigation, and railway sys- 
tems. Many new buildings went up, especially in Mex- 
ico City. Agricultural exports from Mexico to the United 
States increased. 

Miguel Aleman Valdés served as president of Mexico 
from 1946 to 1952. He was followed by Adolfo Ruiz Cor- 
tines, who served from 1952 to 1958; Adolfo Lopez Ma: 
teos, from 1958 to 1964; and Gustavo Diaz Ordaz, from 
1964 to 1970. 

The 1970's. Worldwide problems of recession and 
inflation led to a decrease in economic production and 
sharp increases in prices in Mexico during the 1970s, 

Luis Echeverria Alvarez, who was president from 1970 
to 1976, increased government control over foreign- 
owned businesses. Echeverria also worked to make 
Mexico a leader among the developing nations. 

José López Portillo became president in 1976. He re- 
duced government controls over both foreign and do- 
mestic businesses to encourage more private invest: 
ment in Mexico. i 

Vast petroleum deposits were discovered in Mexico 
during the 1970's. The country's income from petroleum 
increased sharply. In the late 1970's, the government 
greatly increased spending on public works and indus: 
try in order to create more jobs. $ 

Recent developments. In spite of Mexico's eco- 
nomic progress since 1940, many people remain pora 
Many farmers still lack modern agricultural equipmen 
and irrigation systems, and wages for farm labourers 
are low. Each year, more Mexicans move from fam 
cities in search of jobs. This migration and Mexicos g 
rate of population growth have helped cause over- oa 
crowding and a shortage of jobs in the cities. Every yealr 
many Mexicans move to other countries. — Fan 

The Mexican government expected the inconied K 
petroleum to help balance its spending. But by E e 
creased demand and lower prices for petroleum be 
create an economic crisis in Mexico. The gover 
became deeply in debt, and unemployment and pri 
rose sharply. 

In 1982, Miguel de la Madrid Hurtado succeeded 
López Portillo as president. Mexico's economic en i 
lems worsened during the early 1980's, when tho gua 
of refugees from El Salvador, Guatemala, h 
entered Mexico and settled in camps near th 
the Chiapas Highlands. v 

On Sept. 19 and 20, 1985, earthquakes struck om 
central Mexico, including Mexico City. They EE, 
about 10,000 deaths and enormous property a tional 

During the mid-1980's, opposition to the jen. 
Revolutionary Party grew in state and local el i 
1988, the party's candidate, Carlos Salinas de cake 
was elected Mexico's president in a close ee tion bY 
Many people believed that Salinas won the e'e 


raud, and he entered office amid much criticism. That 
year, an opposition coalition, the National Demo- 
nt, and an opposition party, the National Ac- 
, won almost half of the seats in the Chamber 
ies. 
inas promised to remove government restrictions 
ithe economy and to reform Mexican politics. He at- 
to stimulate economic growth and overcome 
os huge foreign debt by further reducing govern- 
ownership of businesses and by encouraging 
scale foreign investment in Mexico. Under these 
forms, Mexico's economy improved. 
inApril 1993, the governments of Mexico, the United 
, and Canada approved the North American Free 
greement (NAFTA) to create a free-trade zone. 
[A came into effect in January 1994. Also in January, 
nce erupted in Chiapas state between government, 
sand members of the Zapatista National Liberation 
Peace talks began after the government had 
mised to address social and political problems. In 
‘August, Ernesto Zedillo Ponce de León of the Institu- 
Revolutionary Party was elected president. 
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uakes devastated south-central Mexico in 1985, killing 
about 10,000 people. In Mexico City, above, the quakes de- 
stroyed many buildings and left thousands of people homeless. 


Ill. Way of life 
A City life 
B. Rural life 
C. Clothing 
D. Food and drink 

IV. Arts 
A. Architecture 
B. Painting 

V. Land 

A. The Pacific Northwest 
B. The Plateau of Mexico 
C. The Gulf Coastal Plain 
D. The Southern Uplands 

VI. Climate 

Vil. Economy 
A. Service industries 
B. Manufacturing 
C Agriculture 
D. Mining 
E. Fishing industry 

vill. History 


E. Holidays 
F. Recreation 
G. Religion 
H. Education 


C Literature 
D, Music 


E. The Chiapas Highlands 
F. The Yucatan Peninsula 
G. Plant and animal life 


F. Energy sources 
G. Trade 

H. Tourism 

|. Transportation 
J. Communication 


Questions 
To which ethnic group do most Mexicans belong? 


What is the largest main 


land region of Mexico? 


‘About how much of Mexico can support crops 


How did the discovery of 


English? 
What powers 
Who were the peni 
What is the chief fo 
Why did United States fore 
What is Mexico's 


? 
petroleum deposits during the 1970's 


affect the Mexican economy? 
What are some words that came fr 


om Mexico and are used in 


does Mexico's president have? 
insulares? The creoles? 

od of most Mexicans? 

es seize Veracruz in 1914? 
most important religious holiday? 
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Mexico City’s central district, above, has modern buildings, multistorey office blocks, and mo- 
torways, as well as examples of colonial Spanish architecture. The city’s population grew rapidly in 
the 1970's. Today, Mexico City is one of the world’s largest cities. 


Mexico City 


Mexico City is the capital of Mexico and one of the 
largest cities in the world. More than 8 million people 
live in Mexico City. About 15 million live in the city’s 
metropolitan area. Mexico City is the chief city in one of 
the world’s most populous urban centres (see City 
table: The 50 largest urban centres in the world). The 
city is Mexico's centre of commerce, higher education, 
industry, culture, and transportation, 

Mexico City lies in central Mexico, about halfway be- 
tween the Gulf of Mexico and the Pacific Ocean. The city 
has the same official boundaries as the Federal District 
of Mexico. The Federal District is a separate political 
area. The built-up part of Mexico City occupies the 
northern section of the Federal District, and the rest of 
the district is rural. The metropolitan area has spread 
north into the state of México, 

Mexico City has long dominated the country econom- 
ically, politically, and culturally. It was the site of Te- 
nochtitlan, the capital of the Aztec empire in the 1400s. 
Spain conquered the Aztec in the 1500s, and the city be- 
came the capital of Spain's colony in the Americas. Since 


Facts in brief about Mexico City 


Population: 8,235,744; met. area, 15,047,685. 

Area: 1,479 km’; met. area, about 2,330 km, 

Altitude: 2,240 m above sea level. 

Climate: Average temperature— December, 12 °C; May, 19 °C. 
Average annual precipitation (rainfall, melted snow, and other 
forms of moisture}—74 cm. For the monthly weather in Mex- 
ico City, see Mexico (Climate). 

Government: Chief executive—head of the Department of the 
Federal District (appointed by the president). 

Founded: 1325 (according to legend). 


Mexico became independent in 1821, Mexico City has 
served as the nation’s capital. . 

As a political and economic centre, the city is a mag- 
net for ambitious Mexicans from all walks of life. Its at- 
tractions have contributed to its rapid growth and also 
to its problems. As more and more people moved from 
rural Mexico and other cities to the capital, govern 
services could not keep pace with the growing popula 
tion. In addition, the increase in the number of facto 
and cars in Mexico City created one of the world's wors 
air pollution problems. 


City 

Mexico City is built on ground that once was t e 
bed of Lake Texcoco. Surrounded by mountains, the 
sits in a natural basin that is 2,240 metres above m 
level. Mexico City covers 1,479 square kilometres. ite 
metropolitan area extends over about 2,330 square 
metres. 5 

The city centre. Spanish architecture from the ye 
nial period mixes with modern buildings in this se ronal 
The city centre has a layout common to Spanish dings 
cities, with a major cathedral and government b 
surrounding a public square. The official name Ari 
central square is Plaza de la Constitución Cone en 
Plaza). But the square, as in many other cities in pa 
is usually called the Zocalo (Pedestal). The nae ô 
from a pedestal erected in the square in the 1 
hold a monument that was never built. Facing t! ‘ral 
Zócalo are the City Hall; the Metropolitan Cathe: Hi 
Mexico's largest church; and the National palaca at 
houses the president's office and cabinet of 
government agencies with headquarters near ihe 
Zócalo include the Supreme Court of Justice a” 
Bank of Mexico. 

The commercial areas fill with people 
Some parts have been closed to cars, an 


ight. 
day and nig 
d pedestrians 


ythe pavements onto the narrow streets. His- 
hes, schools, and museums give the areaa 
ur. Alameda Park, the city's central park, 
kilometres west of the Zécalo along 
venue) Juarez. This street was named after 
resident Benito Juárez, who enacted sweep- 
ns in the 1850's and 1860s. A few streets north- 
lameda Park is Plaza de Garibaldi, where peo- 
‘to hear the famous mariachis, strolling groups 


ntial and commercial centres have shifted 
ity centre to the southwest section. West of 
k, Avenida Juarez crosses the city's major 
aseo de la Reforma (Boulevard of the Re- 
med in honour of Juarez’ reforms. Reforma is a 
boulevard with beautifully landscaped cir- 
or intersections. The boulevard crosses the 
rtheast-southwest diagonal. At one of its fa- 
sections stands the Monument to Independ- 
den angel on a tall column. 
passes through Mexico City’s largest and 
lar park, Chapultepec Park. The park includes 
lexico’s leading art and history museums and 


lents. The presidential residence is now a 
le called Los Pinos (The Pines) in the southern sec- 
park. 

City has many neighbourhoods, called 

ome wealthy residential colonias lie west of 
long the Paseo de la Reforma. Beautiful man- 
Reforma and shady streets in the Lomas de 
tepec (Hills of Chapultepec) neighbourhood. Ex- 
shopping districts in the city include the Zona 
Zone), located south of Reforma, and Po- 


ec Castle, the residence of some former Mexi- 
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The small map, top, shows the lo 
above shows the northern, urban 


brelos 
VA 
gfn Pedro Xalpstoc 


cation of Mexico City. The map 
part of the city and many of its 


points of interest. The southern part of Mexico City consists 


chiefly of mountains and rural areas. 


Mexico City Largest city in the world: The heart of Mexican culture, 


Mexico's capital and larg- 
est city (pop. 10,263,275). 
Much of country’s la- 
bour force lives there. 
Lies in central Mexico at 
altitude of 2,240 m. 


Landmarks in city reflect 
both Indian and Spanish 
heritage. Most of the peo- 
ple have ancestors from 
each group. 


City has more than 350 
neighbourhood districts 
called colonias. Plazas, or 
public squares, in 
colonias are centres of 
neighbourhood life. 


Most roads in country 
lead to Mexico City. City is 
centre of nation’s railway 
system, and an important 
centre of international air 
travel. 


The Metropolitan Cathedral, right 
reflects a number of architectural 
styles, The cornerstone was laid in 
the mid-1500s, but the building 
was not completed until the 
early 1800s, Magnificent 
artworks adorn the inte- 
rior of the cathedral. It 
includes a main altar, 
14 chapels, anda 

large choir stall. 


Lake Xochimilco, above, is famous for its 
“floating gardens.” The gardens are actually 
small artificial islands, created by the Indians 
before the Spaniards arrived. Many people 
tour the area on colourful boats. 


1325 

Aztec Indians founded capi- 
tal, Tenochtitlan, at site of 
present-day Mexico City, 


1519 

Spanish invaders entered the 
city. They destroyed it in 
1521, then built Mexico City 
on the ruins. 


1629 1847 

Floods killed 30,000 people, United States troops cap- 
prompting Spaniards to build tured Mexico City, occupied 
drainage system. it until 1848. 


1775 1863 P 
National Pawnshop founded. French troops captured city. 
Offers low-interest loans on Mexican forces regained con- 
personal property. trol in 1867. 


The Pyramids of Teotihuacan, 
above, comprise one of Mexico's 
most important archaeological sites, 
The Pyramid of the Sun, background, 
isthe largest pyramid. It reaches a 
height of 63 metres. Archaeologists 
discovered that the pyramids were 
built on top of earlier pyramids. The 
pyramids were built sometime be- 
tween about A.D. 100 and A.D. 400 by 
Indians, They served as the sacred 
centre of the Indian community. 
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Amassive carving, above, is 
one of many treasures of ancient 
Indian society at the National Mu- 
seum of Anthropology. The mu- 
seum, in Chapultepec Park, is one 
of the world’s great museums. It 
has exhibits that portray modern 
Indian life. 


The Zócalo (Consti- 
tution Plaza) is heart 

of city. It is surrounded 
by historical landmarks; 
they range from Aztec 
ruins to palaces. 


Contemporary architec- 
ture and vivid murals at 
National Autonomous 
University, south of the 
city centre, are acclaimed 
worldwide. Original uni- 
versity founded in 1551; 
new campus, designed by 
leading architects and art- 
ists, built in the early 
1950s. 


Basilica of Our Lady of 
Guadalupe, north of city, 
is Mexico's most famous 
religious shrine. 


Paseo de la Reforma, /eft, 
is Mexico City's most fa- 

Í mous boulevard. At inter- 
sections along the boule- 
vard, historical monuments 
rise from landscaped cir- 
cles. The Monument to In- 
dependence, shown here, is 
also known as El Angel. It 

Í stands at the intersection of 
Ú Reforma and Tiber and 
Florencia. The boulevard 
was modelled after the 
Champs-Elysées of Paris. It 
was laid out while the city 
was under French control, 
during the reign of Emperor 
Maximilian (1864-1867). 


1876 


General Porfirio Diaz seized 
Power, ruled as a dictator 


Until 1880, tl 5 
1911, hen again 1884 to 


1940s 
e oe built in Mex- 


1968 
Summer Olympic Games 
held in city. 


1970 
City’s subway system began 
operating. 


1970's 

Population of metropolitan 
area increased by more than 
70 per cent during the decade. 


1985 

Massive earthquakes on 
September 19 and 20 killed 
about 10,000 people. 
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Working-class and low-income residential areas 
sprawl in every direction from the city centre. Heavy in- 
dustry is found in the city’s northern regions. 

The city's south side has become a centre of cul- 
ture. The National Autonomous University of Mexico 
and the College of Mexico are there. A wealthy colonia 
called Pedregal (Stony Ground) originated in the 1970's 
near the university on a field of lava rock left by a now- 
extinct volcano, Nearby is Perisur, a huge shopping cen- 
tre, Shopping and restaurants are also found along 
Avenida de los Insurgentes Sur (Avenue of the Insur- 
gents South), a major commercial artery. 

Metropolitan area. The Federal District of Mexico is 
bordered on three sides by the state of México and 
along its southern boundary by the state of Morelos. 
Rapid population growth along the México state border 
has greatly expanded border cities since the 1960's. One 
of these is Netzahualcéyotl, Mexico's third largest city, 
which lies east of Mexico City. Netzahualcdyotl has 
many poor people and serious environmental and 
health problems, and it lacks basic city services. 

West of Mexico City, Reforma joins the highway to 
Toluca, capital of the state of México. Houses are built 
on steep hillsides along the highway. Mexico City's 
growth has spilled over most heavily into the state of 
México to the northwest, where many factories produce 
a wide variety of goods, North along the highway to 
Querétaro lies a middle-class suburb called Ciudad 
Satélite (Satellite City), 


People 


Ethnic groups. Most of Mexico City’s people are 
mestizos (people of mixed white and Indian ancestry). 
They are descended from Spanish settlers and the Indi- 
ans who were Mexico's original inhabitants. Residents 
mainly speak Spanish. Two per cent of the city's people 


speak an Indian language, usually in addition to Spanish. 


Immigrants from Europe, the Middle East, and Asia 
give Mexico City an international flavour. These ethnic 
groups contribute greatly to the intellectual, commer- 
cial, and cultural life of Mexico City. 

About 85 to 90 per cent of Mexico City's people are 


Chapultepec Park is Mexico 
City’s largest park. Every day, 
thousands of people come to 
the park to relax, picnic, and 
visit its many sights. At the en- 
trance to the park zoo, left, 
families gather and vendors 
sell colourful balloons. The 
park also includes several of 
Mexico's leading museums, 


Roman Catholic. The city also has many Jews, Mormons, 
and Protestants. ; p 
Housing. A lack of affordable, good-quality housing 
is one of Mexico City's most serious problems. People 
have streamed into the city faster than homes could be 
built to accommodate them. Federally funded housing 
for low-income workers, begun in the 1970's, has eased 
the problem only slightly. Many residences lack safe 
drinking water, underground sewers, or utilities. Many 
homes are cardboard shacks, providing little protection 
Many others are made from sheets of steel, tin, or other 
metal, or from asbestos panels. The city also has many 
middle-class areas with comfortable homes. i 
Most of Mexico City’s buildings—private and publ T 
are made of concrete blocks and cement. Wood is sel 
dom used because it is scarce and expensive. $ 
Education in Mexico City's state school system is i 
tends from the elementary grades to university et 
is supervised by the national government. Most 0! A 
schools are seriously underfunded. Many parents W 
can afford to do so send their children to private i 
schools. There are many private schools in the Rei 
Most of these schools are operated by the Romeos 
olic Church, although some immigrant groups op 
their own schools. : fi 
Mexico's oldest and largest university is the Na F 
Autonomous University of Mexico. Other pat 
schools are the College of Mexico, the Nationa ie 
technic Institute, the Autonomous Technologies 
tute of Mexico, and the Ibero-American Univers T x 
Cultural life and recreation. Mexico City is is 
co's intellectual and cultural centre. Many of the is mo 
trys leading artists and writers live there. The os pallet 
internationally famous group of performers s fae 
Folklorico. This dance company performs tra pel Bs 
dances in colourful costumes at the Palacio de ale 
Artes (Palace of Fine Arts). The Bellas Artes, a ma exhi- 
building near Alameda Park, is a performance al “blic 
bition centre. The Bellas Artes and many other Fal 
buildings in the city are decorated with a Diego 
The National Palace features a series of mural s by 
Rivera, one of Mexico's most famous painters. 


ional 


The National Museum of Anthropology, in Chapulte- 
pec Park, is one of the world’s greatest museums. It dis- 

lays artworks of the Aztec, Maya, and other ancient 
“Mexican cultures. Also in the park are the Museum of 
‘Modern Art and the Tamayo Museum of Contemporary 
ternational Art, named after the famous Mexican 
‘painter Rufino Tamayo. The Museum of the City of Mex- 

co, near the Zócalo, offers a history of the capital. Mexi- 
(co's National Archives are in the city centre. The city's 

most important libraries are at the College of Mex- 

‘oand the National Autonomous University of Mexico. 
"Mexico City has American football, baseball, boxing, 
bullfighting, horse racing, pelota, soccer, swimming, 
‘tennis, and many other sports. Soccer is the most popu- 
Jirteam sport. In any neighbourhood, rich or poor, 
“adults and children can be seen playing the game. 
T Social problems. Mexico City has great difficulty 
‘providing adequate schools, transportation, and other 
public services for its huge and growing population. 
Thecity also has a serious crime problem, especially in 
‘owincome neighbourhoods. In addition, many police 
‘nd other government officials have been accused of 
‘tomupt practices, such as accepting bribes and engag- 
‘Ing in criminal activities themselves. Alcoholism, drug 
‘iddiction, and juvenile delinquency are other serious 
ficulties in the city. 
 Thecitys large number of people creates transporta- 
indifficulties. Many workers live far from their jobs 
travel an average of about two hours per day to and 
“Hom work, Because few highways bypass the city, long- 
“tistance travellers must drive through it, adding to over- 
ah om Se An orbital system to separate local traf- 
4 alle has been started. 

_Environmen’ problems. Air pollution is Mexico 
Ys most dangerous environmamal problem. It is so 
pos that sometimes children must stay indoors when 
Me government announces air-quality warnings. Many 
‘People suffer from breathi bl irri 
ecin tice ing problems and eye irrita- 
top ity lies in a bowl-shaped valley. The surround- 
ii luntains keep the wind from blowing away factory 

“eke; Car exhaust, and other pollutants. The govern- 


A j 
i lenthas tried to control pollution from cars by closing 


The Palaci 
entre Be Bellas Artes is a performance and exhibition 
lor the beauty of its architecture. 
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some city centre streets to traffic. The city also bans 
about one-fifth of its cars from the road each day of the 
working week, with the day a car cannot be driven de- 
termined by its licence number. In the early 1990s, the 
government began to impose even stricter pollution 
controls. 


Economy 


The Mexico City area ranks first in the country in man- 
ufacturing activities and in retail business. It is also the 
leading centre of financial and professional services. 
The city is the centre for Mexico's commercial activity 
and a major tourist area. In fact, the country's economic 
development is so concentrated in the Mexico City area 
that the federal government wants to draw business and 
industry to other parts of Mexico. 

Industry. Mexico City accounts for about half of Mex- 
ico’s manufacturing activity and almost half of its factory 
workers. Other major employers are petroleum and 
mineral refineries and construction companies. About 
40 per cent of Mexico's technical and research special- 
ists live in Mexico City. 

The federal government is one of the city’s chief 
employers. Many college graduates in architecture, eco- 
nomics, engineering, law, and other fields pursue ca- 
reers in government. To relieve crowding in Mexico 
City, the government sought in the 1980's to move fed- 
eral agencies away from the capital. But few agencies 
actually relocated. 

Finance. Mexico City is the financial centre of the na- 
tion. More than half of all the country’s bank transactions 
take place there. In 1982, the government took control of 
all Mexican banks, but it began selling them back to pri- 
vate owners in 1991. 

Transportation. Mexico Citys location has made it 
the hub of Mexico's transportation system. Railways and 
roads radiate from the city like spokes of a wheel. It is 
hard to travel north or south in Mexico without passing 
through the capital. Passenger rail service is extensive in 
Mexico, but most travel is done by bus. Benito Juarez In- 
ternational Airport, east of the city centre, handles direct 
flights to and from many countries and other Mexican 
cities. 

The Federal District has many local bus routes and 
one of the best underground rail systems in the world, 
Even though new underground and bus routes are 
added continually, the huge population causes buses 
and trains to be crowded. 

Communication. Mexico City is the countrys radio 
and television broadcast centre. Televisa, with offices in 
the city centre, is the largest privately owned television 
network in Latin America. It broadcasts on various chan- 
nels in Mexico City and throughout the country and 
even reaches many parts of the United States. 

Mexico City publishes more daily newspapers per 
person than any other city in the world. With 14 dailies, 
the competition for readership is fierce. A well-read res- 
ident of Mexico City may subscribe to half a dozen pa- 
pers representing various political viewpoints. 


City government 


Mexico City's government is complicated by its un- 
usual political status as the Federal District. It is similar 
in some ways to Mexico's 31 states, but it does not have 
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an elected governor and legislature as the others do. 
The district is run directly by the federal government as 
the Department of the Federal District (DDF). The head 
of the DDF is a member of the president's cabinet and is 
appointed by the president. This official is called the re- 
gente and functions like a mayor. The DDF is funded 
mainly by the federal government. 


History 


City of the Aztec. By 2000 B.C, farm villages had de- 
veloped in the Lake Texcoco region. The Aztec Indians 
founded their capital, Tenochtitlan, on an island in the 
middle of the lake, According to legend, they estab- 
lished Tenochtitlan in A.D. 1325. From this magnificent 
city of about 100,000 to 300,000 people, the Aztec ruled 
a vast empire during the 1400s. 

In 1519, the Spanish explorer Hernando Cortés 
marched on Tenochtitlan. He and his men were wel- 
comed into the city by the Aztec emperor, Montezuma, 
who thought Cortés was a god. Cortés imprisoned Mon- 
tezuma and took control of the city. In 1520, the Aztec 
forced the Spaniards out. Cortés returned with a larger 
force, conquered the city, and destroyed it in 1521. 

Cortés rebuilt the city, creating a Spanish capital over 
the ruins. Mexico City became the capital of a Spanish 
colony called New Spain. 

Independence. Mexico became independent from 
Spain in 1821. In 1846, Mexico went to war with the 
United States over disputed territories. In 1847, Mexico 
City was captured by U.S. troops after the Battle of 
Chapultepec. United States troops occupied the city 
until the war ended in 1848, See Mexican War. 

In 1863, Mexico City fell to invading French troops. 
From 1864 to 1867, Mexico was governed by an Austri- 
an-born monarch, Maximilian, who gained the throne 
with the support of France and of Mexican conserva- 
tives, Maximilian had the Paseo Imperial (Imperial Boule- 
vard) constructed to connect the National Palace at the 
Zócalo with his residence, Chapultepec Castle. The 
street was later renamed the Paseo de la Reforma. 

General Porfirio Diaz came to power in 1876 and 
ruled as a dictator. He modernized Mexico City and 
added many architectural landmarks. 

Revolution and growth. The Mexican Revolution 
began in 1910 in opposition to Diaz, forcing him out of 
office the next year. In February 1913, Mexico City again 
became the scene of fighting as troops rebelled against 
the elected president, Francisco |, Madero. This period 
of fighting became known as the Decena Tragica, the 
Tragic Ten Days, Madero was murdered, and Victoriano 
Huerta ruled as a dictator until he too was overthrown. 
For the next several years, revolutionary leaders strug- 
gled among themselves for power. 

From the 1940's to about 1970, Mexico had an eco- 
nomic boom. Miguel Aleman Valdés, who became pres- 
ident in 1946, began large-scale public works that con- 
tributed to this boom and to Mexico City's moderniza- 

tion. From 1940 to 1970, about 3 million Mexicans mi- 

ı grated to the capital. This steady flow of people contrib- 
uted to the city’s rapid growth but also to its social and 
economic problems. After several years of slower eco- 
nomic growth in the early 1970's, the discovery of vast 
petroleum deposits in Mexico brought a brief return to 
prosperity. 


Recent developments. In the 1980's, world oil prices 
and the demand for oil began to drop, triggering a 
major economic crisis that severely affected Mexico 
City. The Mexican government had borrowed heavily to 
finance development, expecting oil profits to balance its 
spending. Instead, the government had trouble paying 
its debts, and unemployment and prices rose sharply, 
Many residents of Mexico City lost their jobs because of 
government cutbacks. 

In 1985, a major earthquake with strong aftershocks 
struck south-central Mexico, including Mexico City, 
causing about 10,000 deaths. Damage was especially se- 
vere because the city had been built on the moist clay 
soil of a former lakebed. During an earthquake, such 
soil transmits powerful vibrations and acts like jelly, 
causing buildings to collapse. About 400 buildings in 
Mexico City were destroyed, and thousands of others 
suffered damage. After the quakes, the city enacted 
tougher building codes and safety standards. 

In the early 1990's, Mexico's economy grew stronger. 
More services came under private rather than govern- 
ment control, and inflation decreased. Mexico City prof- 
ited most from the country's growing prosperity. Bene- 
fits went mainly to people in the city’s middle and upper 
classes. 

In 1991, the government stepped up efforts to im- 
prove the city's air quality. It closed dozens of firms for 
violating environmental laws, including a huge petro- 
leum refinery at Azcapotzalco in northwestern Mexico 
City. The government also announced a plan to replace 
old taxis and buses with less polluting vehicles. 

Related articles in World Book include: 


Aztec Latin America (pictures) 
Cortés, Hernando Mexico 
Cuernavaca Montezuma 
Lake Xochimilco Netzahualcéyotl 
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Questions 


What people founded Mexico City? i 

Who are the “Boy Heroes” honoured by a monument in 
Chapultepec Park? 

What is Mexico City's most popular sport? 

What are colonias? 

How does Mexico City rank in size compared to other ¢ 
the world? 

Where in Mexico City is the Zócalo? 

What is Mexico City’s largest park? 

What natural disaster damaged the city in 1985? 

What is the Zona Rosa? 

Why does Mexico City limit the number of cars allowe! 
in the city centre? 


ities in 


d to drive 


er, Julius Lothar (1830-1895), a German chemist, 

showed the relation between the atomic weights and 

roperties of the elements. His work and that of the Rus- 
san chemist Dmitri Mendeleev led to the development 
ofa periodic chart of the elements, which classified the 
dements in order of their atomic weights and showed 
tat certain groups of elements had similar properties. 
inthe modern periodic table, elements are grouped in 
‘heorder of their atomic number (the number of pro- 
tonsin each nucleus), See Element, Chemical [Periodic 
tublel). Meyer was born in Tiibingen. 

See also Chemistry (Formation of the periodic table). 
Meyerbeer, Giacomo (1791-1864), was one of the 
most popular opera composers of his day. He was born 
inBerlin, but achieved his greatest success while com- 
posing in Paris. The trend in French opera during the 
arly 1800's was toward grand opera involving many 
performers on stage and impressive stage effects. These 
features often replaced dramatic quality. 

Meyerbeer used this stress on the spectacular in his 
fist Paris opera, Robert le Diable (1831), which gained 
him immediate fame. This work was followed by Les Hu- 
quenots (1836) and Le Prophète (1849). LAfricaine was 
fist performed in 1865, after his death. 

Meyerbeer had an acute sense for building climaxes 
and for creating spectacular effects. Richard Wagner's 
tarly operas were influenced by Meyerbeer’s music. 
Mfecane, also known as Difagane, was a period of up- 
haval leading to mass migrations among African chief- 
doms of southern Africa between 1819 and 1838. A se- 
Tes of raids and attacks by different groups for various 
ae during the Mfecane brought about large-scale 
aed of life and property. It led to a great redistri- 

rl of people, and changed social structures. 

eee centre of conflict was Zululand, the area now 
a m k Kwazulu. Competition for trade, grazing land, 
ii aoe led to the emergence of three king- 
ads E early 1800s. Some historians now believe 

liny ze white and coloured colonists from Cape 
ightened i ee in the trade in slaves and ivory 
eto Rath ruggle for resources and forced peo- 
smal ind e protection of military leaders. Many 

$ three eae chiefdoms came under the sway of 
otha of ite hii ae of the Ndwandwe, 

The first major b, i, and Dingiswayo of the Mthethwa. 

hce betw jor battle between these kingdoms took 

t defeated n Zwide and Sobhuza in 1816. Sobhuza 
of ae and fled with his followers into the moun- 

nition, i i RGA Swaziland, where he built the Swazi 
shed in b , the armies of Zwide and Dingiswayo 

Widews attle and Dingiswayo was killed. 
taby Smi vented from taking over the whole 

istanding the chief of the Zulu. Shaka had built him- 
battle “hae and had introduced new weapons 
eath, he fore into Zululand. After Dingiswayo's 

en Zwide a ties with Dingiswayo's former allies. 
wand ent his army against Shaka later in 1818, 
ary empi © were defeated. Shaka went on to build a 
kingdom ide He incorporated many peoples into his 
Products and ces the area's resources of both 
pios pan our. See Shaka. 

“nd caused a ans agree that these disturbances in Zulu- 
fom 191 3 chain reaction throughout southern Africa 
nward. Those unwilling to join the Zulu clan 
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fled across the mountains into the interior, just as refu- 
gees from the defeated Ndwandwe had fled northward 
into Mozambique under the leadership of Soshangane, 
Zwangadaba, and Nxaba. 

In 1821, the Mfecane spread to the southern highveld, 
now the Orange Free State. The Hlubi people, living in 
what is today Natal, were driven along the Drakensberg 
Mountains by a group of Ngwane people led by Mati- 
wane. The Hlubi attacked the Tlokwa, a group of Sotho 
people living near the top of the main mountain pass 
from Natal. For the next two years, the Hlubi and dis- 
placed Tlokwa people survived by raiding villages of 
other southern Sotho communities. 

This situation was made worse when Matiwane and 
the Ngwane people crossed the Drakensberg Moun- 
tains and again clashed with the Hlubi. This time they 
destroyed them. The Ngwane broke up in 1827. After 
many years, the Tlokwa settled in the mountains of the 
Caledon River area. 

During these years, most of the smaller southern 
Sotho groups had been broken up. Some groups fled 
west and north from the southern highveld. The Kololo 
people fled north into what is now Zambia. Others 
joined surviving groups such as the Tlokwa or the Sotho 
kingdom led by Moshoeshoe (see Moshoeshoe). 

On the Transvaal highveld, the greatest destruction 
was caused by Mzilikazi and his followers who were 
known as the Ndebele (Matabele). As chief of the Khu- 
malo group, he clashed with Shaka in 1821 over prop- 
erty taken from their enemies. He fled over the Drakens- 
berg Mountains with more than 300 warriors. The 
Ndebele became a kingdom on the move. In the process 
of this migration, the Ndebele attacked many Sotho and 
Tswana communities, taking their cattle, women, and 
grain. They also forced their young men into the Nde- 
bele army. See Mzilikazi. 

During the same period, some Pedi (northern Sotho) 
people led by Sekwati took refuge on a mountain 
stronghold in the Steelpoort River area. There Sekwati 
built a powerful new kingdom similar to that of 
Moshoeshoe in the south. 

The chiefdoms of the southern Nguni were also af- 
fected by the Mfecane. Some fled into the Drakensberg 
Mountains, and others fled southward. Of these, only 
the Bhaca managed to retain any identity as a clan. The 
remainder became refugees, begging help from the 
Mpondo, Thembu, and Xhosa peoples. They became 
known as Mfengu (those who beg for food). 

The Mfecane encouraged white expansion into the in- 
terior of South Africa by disturbing thousands of settled 
communities. It also helped to influence the responses 
to European expansion. Smaller clans sought assistance 
against their powerful neighbours. Larger kingdoms 
were more inclined to resist European settlement. 
Miami, Florida (pop. 358,548; met. area pop. 1,937,094) 
is a world-famous resort city in the United States. Its rec- 
reational areas and warm weather attract many visitors. 
Miami's healthy climate attracts many retired people, 
who move there from all over the United States. But in 
the 1990s, highly publicized attacks on foreigners by 
local criminals tarnished Miami's reputation as a tourist 
centre. The city is on Florida's southeastern coast, at the 
mouth of the Miami River. It lies on Biscayne Bay, some 
6 kilometres west of the Atlantic Ocean. 
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Tequesta Indians lived in what is now the Miami area 
long before white settlers first arrived. The first perma- 
nent white settlers of the Miami area built houses on 
Biscayne Bay. The community, which the settlers named 
after the Miami River, has grown rapidly and Miami is 
now Florida's second largest city. Miami, the county seat 
of Dade County, covers about 140 square kilometres in- 
cluding 52 square kilometres of inland water. 

About 55 per cent of Miami's people were born out- 
side the United States, Cubans make up about two-fifths 
of the population. Their culture has attracted banks and~ 
companies that handle Latin-American trade. The city © 
also has a large Haitian population. Other population 
groups include those of English, German, and Italian de- 
scent. About 25 per cent of the people are blacks. 

The economy of the Miami metropolitan area de- 
pends mostly on tourism, which produces about 4.5 bil- 
lion U.S. dollars annually, Most tourist accommodations 
operate all year. The city’s temperature varies little, aver- 
aging 27° Cin summer and 22° C in winter. 

The Miami metropolitan area has about 3,000 manu- 
facturing plants. The city is one of the largest centres in 
the country for the production of clothing. Other prod- 
ucts include furniture, metal goods, printed materials, 
and transportation equipment. 

Miami International Airport is one of the nation’s bus- 
iest terminals. The airport serves as the main air gateway 
between the United States and Latin America. The Port 
of Miami handles passenger and cargo ships from many 
countries, 

Since 1959, when Fidel Castro became dictator of 
Cuba, thousands of Cubans have fled to Miami, about 
320 kilometres away. The first refugees included many 
business people and skilled workers. Many later refu- 
gees have been unskilled workers. An especially large 
number arrived in 1980, In the late 1970s, many refugees 
from Haiti also began settling in the Miami area. 

Like many large cities, Miami faces problems of un- 
employment and housing shortages, which especially 
affect the black population, In 1980, racial tension 
erupted into violence after four white former Dade 
County policemen were found not guilty of killing a 
black businessman. The verdict sparked rioting that led 
to 17 deaths and over 100 million U.S. dollars in damage. 

A rapid transit system, Metrorail, began operating in 
Miami in 1984. Metromover, a central elevated shuttle 
line, was added in 1986, 

Mica is the name of a group of minerals that contain 
atoms of aluminium, oxygen, and silicon bonded to- 
gether into flat sheets. Mica has perfect cleavage—that 
is, it splits cleanly into thin sheets or layers. These sheets 
of mica are tough, flexible, and elastic. Mica may be col- 
ourless or shades of black, brown, green, or violet. 

The chief kinds of mica, in order of abundance, are (1) 
muscovite, (2) biotite, (3) phlogopite, and (4) lepidolite. 
They differ according to the atoms of various substances 
that occur in layers between the aluminium-oxygen- 
silicon sheets and hold the sheets together. 

Muscovite contains aluminium and potassium. It is 
usually colourless but may be pale green. Muscovite got 
its name because Russians, or “Muscovites,” once used 
it as window glass. Biotite contains iron, magnesium, 
and potassium and is black. Phlogopite has magnesium 
and potassium and is pale brown or colourless. Lepido- 


lite contains aluminium and lithium and is pale violet, 

Mica is found in igneous and metamorphic rocks (see 
Rock [Igneous rock; Metamorphic rock). 

Muscovite and phlogopite serve as insulators in elec. 
tric appliances. They are also used in capacitors and vac. 
uum tubes (see Capacitor; Vacuum tube). In ground 
form, muscovite and phlogopite also serve as filler ma 
terial lubricants for industrial mou/ds, and as coatings in 
the manufacture of paints, plastics, and roofing materi- 
als. Lepidolite is a source of lithium, used in long-lasting 
dry cell batteries and in the manufacture of ceramic and- 
glass products, lubricants, arid aluminium. Biotiteis 
transformed by weathering into vermiculite, used for in: 
sulating construction materials (see Vermiculite). 

Mica is produced in the form of large sheets or in 
small pieces called scrap mica or flake mica. India is the 
leading producer of sheet mica. The use of sheet mica 
has declined since the 1950's because of high produc- 
tion costs and because synthetic materials have partially 
replaced it. In addition, the development of transistors 
and other devices has reduced the use of vacuum tubes, 
which contain sheet mica. Nevertheless, sheet mica is 
still used in electrical and electronic products. 

Scrap mica is important in many industries. The 
United States is the largest producer of scrap mica. 
Micah, Book of, is a book of the Hebrew Bible, or 
Old Testament, named after a Hebrew prophet. Micah 
lived in about 700 B.C., during the reign of King Heze- 
kiah of Judah. Micah means “Who is like the Lord?” 

The first part of the Book of Micah contains prophe: 
cies of punishment against Samaria and Jerusalem for - 
the corruption of their leaders. It also includes prophe- 
cies of salvation that say Mount Zion, the holy mountain 
in Jerusalem, will be the sacred centre where universal 
peace shall one day spring. The second part of the se 
contains judgments focusing on the broken relations! i 
between God and Israel. It also includes hopeful prop! 
ecies of God reestablishing His love of His people. Fa À 
mous passages in the book include the summary o 
religion (6: 8) and the expectation of the Messiah (5: 25) 

The contrast between Micah’s prophecies of doom 
and hope has led scholars to argue that the ot Het 
book was a collection of speeches from the time 0 
ekiah. A group of sayings was probably added later, 
after the Babylonian exile, which ended in 538 B.C ed 
Michael, Saint, is one of four archangels monn 
in both Jewish and Christian scriptures. He is the Pr 
angel and guardian of Israel. In art, Michael is usual i 
Portrayed as a warrior. In Revelation 12: 7-9, Mica 
and his angels fight the dragon. Later tradition ide 
him as the angel in Acts 7: 38 who gave the law er a 
Moses on Mount Sinai. His feast day is celebrate 
the festival of Michaelmas (see Michaelmas). inthe 
Michaelmas is a festival held on September Pa jer 
Roman Catholic and Anglican churches, and an 5 
ber 8 in the Greek, Armenian, and Coptic chure e 
feast honours Saint Michael the archange! (see hai 
Saint. Michaelmas probably originated in the p dur 
Empire in the A.D. 400s. The festival was impo patron 
ing the Middle Ages when Saint Michael was t ie 
saint of knights and one of the patron saints oftl ; 
Roman Catholic Church. ic termat 

In Great Britain, Michaelmas is an academic 
Oxford and Cambridge universities. 
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Fresco (1511); © Nippon Television Network Corporation 1990 


td Chapel was probably Michelangelo's greatest achievement as a painter. A detail of 
e ceiling fresco, above, shows God creating the sun, the moon, and vegetation. 


Michelangelo 


Michelangelo (1475-1564) was one of the most fa- 
oe in history. He was mainly interested in cre- 
; g nge marble statues, but his endless creative en- 
Ads so led him to become a great painter and 
ae as well as a poet, He was also one of the most 
4 eee of his time and a great leader of the Ital- 
ithe ar e a period marked by a rebirth of interest 
Michala earning of ancient Greece and Rome. 
Unin so is best known for his treatment of the 
Ma sense n painting and sculpture. His figures con- 
Moors pa grandeur and power, and arouse strong 
toral ni spectators. In size, strength, and emo- 
Michelan nua these figures go beyond real people. 
hed Pos figures are both animated and re- 
Work a to possess great spiritual energy. His 
iy life, ne e extremes of heroism and tragedy. 
Hs fulna 5 ichelangelo was born on March 6, 1475. 
me was Michelangelo Buonarroti. He came 


foma 

lge f netah Florence family and was born in the 
gent, Mi 
teat wit 
ànd Ro 


iia where his father was a government 
hee had a brief classical education that 
i Whe art, and life of ancient Greece 
ean Brent he was 12 years old, Michelangelo be- 
ce, Domeni ntice to the most popular painter in Flor- 
are his ico Ghirlandajo. 
gelo stoppe i eprenticeship was completed, Michelan- 
Under the Midas and began working as a sculptor 
Michelangelo ance of a pupil of the sculptor Donatello. 
ence, Lorenz, paced the support of the ruler of Flor- 
to stay at hee le’ Medici, who invited the young artist 
Sculpture is palace. Michelangelo's earliest surviving 
Wes gral unfinished relief of a battle, done 
lence of eae 16. This work shows the obvious in- 
renzo, B. nt Roman marble sculpture belonging 
ut the relief also shows the force and 


movement that became typical of Michelangelo's style. 
During these years, he began the study of anatomy. 
After the Medici family lost power in 1494, Michelan- 
gelo began travelling. He lived in Rome from 1496 to 
1501. There he had his first marked success when he 
carved in marble a life-sized statue of the Roman wine 
god Bacchus. At 23, Michelangelo carved a version of 
the traditional Pietà subject, the dead Christ in the lap of 
the mourning Virgin Mary. Both figures are larger than 
life-sized. This statue, now in St. Peter's Basilica in Rome, 
established him as a leading sculptor. The work was 
plainer and less decorative than most statues of the 
time, and thus looked stronger and more solemn. 
Michelangelo returned to Florence in 1501 and re- 
mained there until 1505. He may have gone there to 
compete for the right to work on a large piece of marble 
that had been abandoned by earlier sculptors working 
on the Cathedral of Florence. The marble became Mi- 
chelangelo’s David (1504), one of the most famous works 
in the history of art. See the David article. 
Michelangelo's David portrays the Israelite king partly 
as an ideal man, partly as an adolescent youth. The 
young figure faces his foe tensely but confidently, with a 
bold scowl and his sling at the ready. The Florentines 
had planned to put the statue high in the air on the Ca- 
thedral of Florence. But instead they placed it at eye 
level in their main public square, and it became a sym- 
bol of the new republic that had replaced Medici rule. 
The new democratic government of Florence then 
asked Michelangelo and the city’s other outstanding art- 
ist, Leonardo da Vinci, to create large battle scenes for 
the walls of the city hall. Michelangelo probably never 
started to paint the wall, but his design for the work is 
known to us through his sketches and through copies 
by other artists. It displayed his expert ability to render 
human anatomy. It was during these years that Michel- 
angelo formed the basis of the style in which he would 
work for the rest of his life. 
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Marble sculpture labout 1580: Duomo, Florence SCALA/ATt Resource) 
The Florentine Pietà was intended for Michelangelo's own 
tomb. The hooded figure helping to hold the body of Christ is a 
self-portrait of the sculptor when he was about 75 years old. 


From about 1505 on, Michelangelo devoted nearly all 
his time to large projects. In his enthusiasm for creating 
grand and powerful works of art, he accepted projects 
that were far too large for him to complete. The first one 
was a tomb ordered by Pope Julius II that was to include 
40 marble statues. The artist accepted the job in 1505 
and ended the project unsuccessfully 40 years later. 

The Sistine Chapel. Julius II was a patron of the arts 
with a sweeping imagination equal to Michelangelo's. 
Julius gave Michelangelo a more practical commission, 
painting the vau/t (arched ceiling) of the Sistine Chapel 
in the Vatican. This project became Michelangelo's most 
famous work. The Sistine Chapel is where major papal 
Ceremonies take place. The chapel was built by Pope 
Sixtus IV, Julius II's uncle, and was decorated during the 
1480's with paintings by some of the greatest artists of 
the time, including Sandro Botticelli, Luca Signorelli, 
and Perugino. All of its decoration together shows the 
history of the world according to the Bible. The earlier 
painters showed the lives of Moses and Jesus Christ and 
the sequence of the popes. Michelangelo's contribution 
to the project was the grandest of all. 

On the lowest part of the vault of the Sistine Chapel 
as well as on the upper walls, over the arched windows, 

Michelangelo painted The Ancestors of Christ. In the 
corners, he portrayed stories of the salvation of the Jew- 
ish people, such as David and Goliath (see David [pic- 
ture: David and Goliath). 
The highest part of the vault was originally painted 
blue with gold stars, symbolizing heaven. Michelangelo 
changed this treatment. Above the Ancestors, he 


painted great thrones in which are seated prophets be- 
lieved to have foretold the coming of a Messiah (say. 
iour). Male prophets of the Old Testament or Hebrew 
Bible alternate with siby/s, female prophets of ancient 
times. The series of prophets ends above the high altar 
of the chapel with Jonah, who survived after three days 
inside a whale, an event that foretells Christ's death and 
Resurrection. For examples of these paintings, see the 
pictures with Isaiah, Book of; Jeremiah, Book of. 

Above the thrones of the prophets are nude figures, 
called ignudi, who hold bronze-coloured discs with sto- 
ries taken mostly from the Books of Kings. Michelangelo 
covered the very top of the vault with nine scenes from 
the Book of Genesis, including three scenes portraying 
the creation of the universe, three showing the creation 
of Adam and Eve and their fall from grace, and three il- 
lustrating the story of Noah. The most famous scene is 
The Creation of Adam (see Painting (picture: The Cre- 
ation of Adam)). 

Michelangelo, forced against his own wishes by Jul- 
ius to undertake the huge task, began the ceiling in 1508 
and completed it in 1512. He used a technique called 
fresco, applying the paint to damp, freshly laid plaster 
and working quickly before the plaster dried. He began 
at the entrance and worked toward the altar, starting 
with the scenes from Noah's life and working backward 
in time to the beginning of creation. Michelangelo 
painted the ceiling from a scaffolding, standing up, not 
lying on his back as historians once thought. During this 
period, he wrote a satirical poem in which he com- 
plained of a stiff neck and of paint dripping into his eyes. 
In the margin of the page, he drew a caricature of him- 
self reaching up to paint. 

When anitescbes of the Sistine ceiling were cleaned 
in the 1980s, restorers found that Michelangelo hal 
painted in much brighter colours than had been reat 
ized. The brilliance of the colours makes the paintings 
visible from a great distance. The top of the vault is 
about 20 metres above the floor. j- 

The tomb of Julius II. After he had finished the od 
ing, Michelangelo resumed work on the pope's tom?. 
He carved three famous figures that resemble the i 
painted prophets and decorative figures on the Sis 
ceiling. These figures are Moses and two prisoners, 
sometimes called The Heroic Captive and The Dying 
Captive, completed by 1516. 

The Medici Chapel. Michelangelo spent the a 
from 1515 to 1534 working mainly for the Medici i 
who had regained control of Florence. He designet aa 
carved tombs for two Medici princes and also oa 
the Medici Chapel, in which the tombs are place ai 
chelangelo left the chapel incomplete when hem 
away from Florence in 1534. etimes 

The Last Judgment. Michelangelo was som nd loy- 
torn between loyalty to the Florentine republic s205, 
alty to the Medici family, his patrons. In the late fa 
the Medici family once more lost power in Floreani 
The city fortified itself against an attempt by the of fort 
regain control. Michelangelo served as director b 
fications. In 1530, the Medici family took the pat a 
force, and Michelangelo went into hiding to av and 
rest. However, Pope Clement VII, himself a michele” 
the Medici family, sent word to Florence that nde 
gelo was to be treated well and allowed to com! 
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The Crucifixion of Saint 
Peter, left, was completed by 
Michelangelo when he was 
75, This fresco and a compan- 
ion work, The Conversion of 
Saint Paul, were his last paint- 
ings. They were commis- 
sioned by Pope Paul III for a 
chapel in the Vatican. 


The Medici Chapel, be/ow, 
contains tombs for two 
princes of the Medici, a ruling 
family of Florence. Michelan- 
gelo created the statues and 
also designed the architec- 
ture. The figures Evening and 
Dawn recline on the tomb of 
fas Lorenzo de’ Medici on the left. 
18504 The Vatican Museums (SCALA/Art Resource) 
interior and marble sculptures (1515-1534); San Lorenzo, Florence (SCALA/Art Resource) 
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working on the Medici tombs. Michelangelo resumed 
his work, but he left Florence in 1534. He never returned 
to the city, though he was buried there. 

Michelangelo settled in Rome, where he worked for 
Pope Paul Ill. From 1536 to 1541, Michelangelo painted 
the fresco of The Last Judgment for the altar wall of the 
Sistine Chapel, destroying some of his earlier Ancestors 
of Christ to do so. In a single scene covering the entire 
wall, Michelangelo showed the resurrection and judg- 
ment of humanity. At the top of The Last Judgment are 
wingless angels with the cross upon which Christ died. 
Beneath them, the blessed gather in heaven. In the cen- 
tre, Christ raises His right arm. The Virgin Mary, who in- 
tercedes for souls, sits beside Him. In response to 
Christ's commanding gesture, the world below comes 
to life. On the left, tombs open and the dead—some 
skeletons, others in grave shrouds—rise toward heaven. 
To the right, the damned tumble or are dragged into 
hell. Hell is filled with demons and is ruled over by 
Minos, the mythical king of Crete. A large snake coils 
around Minos, The depiction of hell is based on The Di- 
vine Comedy (1321), a famous poem by the Florentine 
writer Dante Alighieri. Michelangelo is supposed to 
have known the lengthy poem by heart. See Religion. 

The Last Judgment caused great controversy. Some 
critics objected that Christ was shown inappropriately. 
The fresco was bitterly criticized for its display of nudity. 
In fact, draperies were later added to many of the fig- 
ures by one of Michelangelo's followers. In the early 
1990's, when the fresco was cleaned, restorers removed 
some of the draperies that had been added. 

Later years. The small amount of sculpture in Mi- 
chelangelo’s later years includes works to complete old 
commissions and two unfinished Pieta groups. He cre- 
ated both Pietas for his own satisfaction and not for a 
patron. One of the Pietas is now in the Cathedral of Flor- 
ence and is called the Florentine Pieta (1555). It was 
Meant for Michelangelo's own tomb, It is designed as a 
massive pyramid, with Christ's body slumping down on 
the ground. In the other Pietà, known as the Rondanini 
Pietà (1564), now in Milan, the marble limbs are reduced 
to a ghostlike thinness, The bodies seem to lack sub- 
stance, while the material of the stone is emphasized by 
the hacking chisel marks left on the unfinished surface. 
Because of this technique, many modern sculptors, in- 
cluding Henry Moore, admire this work above all others 
Michelangelo produced, Michelangelo devoted much 
time after 1546 to architecture and Poetry. In 1546, Pope 
Paul III appointed him supervising architect of St. Peter's 
Basilica, one of Julius II's unfinished projects. Michelan- 
gelo worked without salary. When he died in 1564, con- 
struction had reached the lower part of the dome, which 
was finished by another architect (see Rome), 

Michelangelo's last paintings, finished when he was 
75 years old, were frescoes in the Pauline Chapel in the 
Vatican. These are graver than the frescoes in the Sistine 
Chapel as Michelangelo became deeply religious in his 
last years. During his old age, he made devotional draw- 

ings and wrote some of his finest poetry. 
Related articles in World Book include: 
Italy (picture: Renaissance Saint Peter's Basilica 


sculpture) (History) 
Painting (The High Renaissance) Sculpture (Michelangelo) 
Renaissance (The fine arts) Sistine Chapel 


Michell, Keith (1928- ), an Australian-born actor, 
won critical acclaim for his portrayal of King Henry Vill 
in the British television series The Six Wives of Henry 
VIII in 1970. He was appointed artistic director of the 
Chichester Festival in 1974. He was born at Roseworthy 
in South Australia and educated at Port Pirie High 
School and Adelaide Teachers College. 
Michelson, Albert Abraham (1852-1931), was the 
first American citizen to win a Nobel Prize for science, 
He received the 1907 Nobel Prize for physics for his de- 
sign of precise optical instruments and for the accurate 
measurements he obtained with them. 

Michelson was born in Strzelno, Poland (then in the 
domain of Prussia), near Inowroctaw. His family emi- 
grated to the United States when he was 2. In 1873, Mi- 
chelson graduated from the U.S. Naval Academy. 

In 1880, while studying in Germany, Michelson de- 
signed an instrument to measure the speed of the earth 
through the ether. At that time, scientists believed that 
all space was filled with a stationary substance, which 
they called ether. They thought that light must travel in 
the ether in order to travel through space. 

Michelson‘s instrument, now known as the Michelson 
interferometer, compares the speed of a light beam 
moving in one direction with that of a beam moving ata 
right angle to it. By measuring the interference of the 
two light beams, Michelson believed he could find the 
velocity of the earth through the ether. He determined 
from the interference pattern actually produced that the 
speed of the earth in relation to the ether was zero. In 
1887, Michelson refined this experiment with the aid of 
Edward Morley, an American chemist and physicist. The 
result was the same as before. Michelson and Morleys 
experiment helped destroy the ether theory (see Ether) 

Michelson resigned his naval commission in 1881. He 
taught physics at the University of Chicago. 

See also Interferometer; Relativity (Special theory). 
Michener, James Albert (1907- _), an American i 
author, won the 1948 Pulitzer Prize for fiction for his co" 
lection of stories, Tales of the South Pacific (1947). The 
book describes the life of U.S. servicemen among Paia 
ple of the Solomon Islands during World War II. a Mm 
Logan, Richard Rodgers, and Oscar Hammerstein I oy 
based their musical comedy South Pacific (1949) on s 
ries in Michener's collection. aa (1948) 

Michener's novels include The Fires of Spring (194) 
The Bridges at Toko-ri (1953), Sayonara (1954), Hawal! 7 
(1960), The Source (1965), Centennial (1974), hesi 
(1978), The Covenant (1980), Texas (1985), Alaska (198 a 
Caribbean (1989), and The Novel (1991), He has also w 
ten on current events and Asian art. Michener wy 
autobiography, The World Is My Home (1991). He 
born in New York City. 

Michigan is an npea industrial state in the a 
Lakes region of the United States. It is a leading Da 
facturing area. Detroit is the largest city in Michigan: 
Lansing is the state capital. 

Michigan touches four of the five Great Lake: ed 
Huron, Michigan, and Superior. The state consis! a 
two separate land areas—the Upper Peninsula DA 
Lower Peninsula. The Mackinac Bridge connects al far 
Both peninsulas offer scenic resort and recrea of- 
cilities. Michigan has more than 11,000 inland lal 
ests cover more than half the state. 


s—Eriey 


n: Highest—Mount Curwood, 604 m. Lowest—174 m. 

sea level along Lake Erie. 

raest cities: Detroit, Grand Rapids, Warren, Flint. 
fproducts: Agricu/ture—milk, maize, beef cattle, hay, pigs. 

ring—transportation equipment, machinery, fabri- 
ed metal products, food products, chemicals. Mining—pe- 
im, natural gas, iron ore. 

fof name: Lake Michigan. (Chippewa Indians called the 
Michigama, which means great, or large, lake). 


|, Michigan has two main land regions—the Su- 
pland and the Great Lakes Plains. The Superior 
extends along Lake Superior and covers the 
half of the Upper Peninsula. Much of this re- 
rugged. It has Michigan's highest hills. 
reat Lakes Plains are part of a large Midwestern 
jion called the /nterior Plains. In Michigan, the 
covers the eastern Upper Peninsula and the en- 
er Peninsula. In the Upper Peninsula, parts of 
ins are lowlands covered by swamps. Much of 
er Peninsula is fairly level. Many bluffs and sand 
order Lake Michigan. The southern half of the 
Peninsula has much good farmland. 
omy. Detroit is Michigan's chief manufacturing 
The Detroit area produces more cars and trucks 
Other part of the United States. Other important 
ring cities include Battle Creek, Grand Rapids, 
Livonia, and Pontiac, 
industries employ about 70 per cent of Michi- 
orkers. The Detroit area is one of the leading U.S. 
‘of wholesale and retail trade. Large quantities of 
ed goods are shipped from Detroit on boats, 
trucks. Detroit is also Michigan's chief finan- 


N Michigan has many cattle and maize farms. 
i ee Peninsula has important deposits of 
eon natural gas. The Upper Peninsula pro- 
listo i 
ay ot 15,000 Indians already lived in Michi- 
nthe French began to explore the region dur- 
S. Britain won the Michigan region from 


Canada 


a stat 
tant i ay the Great Lakes region of the United States, 


dustrial and tourist centre. 


People relax in an outdoor cafe overlooking central Detroit. 
The modern Renaissance Center, one of the largest renewal 
projects in United States history, rises in the background. 


France in a series of wars that ended in 1763. The area 
came under U.S, control following the American Revolu- 
tion (1775-1783). 

Michigan belonged to three different territories be- 
fore it became a state in 1837. By the late 1840's, mining 
was prospering in the state. The Soo Canal, completed 
in 1855, was built largely because of a need to ship ore. 
Timber production became important in Michigan after 
the American Civil War (1861-1865). Between 1870 and 
1900, the state's population more than doubled. 

Detroit became the centre of the U.S. car industry 
during the early 1900s. Michigan factories built many 
military products after the U.S. entered World War | in 
1917. The state's entire car industry converted to war 
production during World War II (1939-1945). Nationwide 
recessions during the early 1970's and 1980's caused a 
major slump in the car industry. By the mid-1980s, im- 
proved car sales had reduced the state's unemployment. 
See also Detroit; Ford, Henry. 

Michigan, Lake. See Lake Michigan. 

Mickey Mouse. See Disney, Walt (with picture). 
Microbe. See Microbiology. 

Microbiology is the study of microscopic organisms. 
These organisms are sometimes called microbes. They 
include algae, bacteria, moulds, protozoans, viruses, 
and yeasts. Microbiologists also study such tiny infec- 
tious particles as prions, viroids, and plasmids. 

Many biologists specialize in the study of certain 


kinds of microorganisms. For example, bacteriologists 


work with bacteria, mycologists are concerned with 
fungi, and virologists study viruses. 
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Microorganisms. Nearly all microorganisms meas- 
ure less than 0.1 millimetre across. Many microorgan- 
isms must be studied with microscopes that magnify ob- 
jects at least 1,000 times, Most viruses, plasmids, prions, 
and viroids are so tiny that they can be seen only with 
electron microscopes that magnify many thousands of 
times, 

Viruses are called acellular microorganisms because 
they do not have true cell structures. All other microor- 
ganisms are cellular. They have cell membranes, cyto- 
plasm, and a nuclear body. Bacteria are the smallest 
single-celled organisms, The smallest bacteria may be as 
small as 4, of a micrometre (a micrometre is 0.001 milli- 
metre). About 10,000 small viruses could be packed into 
a cell the size of one of these bacteria. Over a billion 
such cells could be packed into one of the largest mi- 
crobial cells—the cells of a certain algae. 

Fields of microbiology. Many microbiologists study 
the relationships between microbes and man, animals, 
and plants, Medical microbiologists investigate the role 
of microorganisms in human and animal diseases and 
seek ways to prevent and cure these diseases. Dental 
microbiologists are concerned with the microorganisms 
found in the mouth, especially their role in tooth decay. 
Agricultural microbiologists study plant diseases, the 

role of microorganisms in soil fertility, and spoilage of 
farm products by microorganisms. Industrial microbiol- 
ogists use microorganisms to produce such products as 
alcoholic beverages, amino acids, antibiotics, citric acid, 
and vitamin C. General microbiologists study the basic 
features of microorganisms, including ecology, genet- 
ics, metabolism, physiology, and structure. 

Microorganisms also play an important part in sew- 
age treatment and pollution control. Some microorgan- 
isms, such as algae and bacteria, are being grown ex- 
perimentally for use as food, Yeast is used as an 
ingredient in a variety of foods. It adds flavour and in- 
creases the nutritional value of certain foods, such as 
crisps, Advances in genetic engineering also have made 
microbes more useful to people. Scientists can develop 
new microbes by transferring genes from one organism 
to another or by making desirable changes in specific 
genes, 

Related articles in poe Book include: 


Algae Moul Viroid 
Bacteria Prion Virus 
Bacteriology Protozoan Yeast 


Microchip. See Microprocessor. 

a eens See Computer (Kinds of comput- 
ers). 

Microcrystalline wax is widely used in making spe- 
cial types of paper for packaging. Paper treated with mi- 
Crocrystalline waxes is strong enough to replace tin and 
steel in many types of containers, These waxes are ex- 
tracted from the residual oils given off during the proc- 
ess of refining petroleum (see Petroleum [Refining 
Petroleum), Microcrystalline waxes were first used dur- 
ing the 1920s. 

Microelectronics. See Electronics (The beginnings 
of microelectronics; illustration: Devices used in micro- 
electronics), 
Microencapsulation js the process of enclosing a 
substance in a capsule so that the substance can be eas- 
ily released, Such capsules are made of gelatine, plastic, 


starch, or other materials. Solids, liquids, and gases can 
be encapsulated. 

Microencapsulation is used in making carbonless 
copy paper. This paper has a top sheet—coated on the 
underside with millions of capsules—and a bottom 
sheet. The capsules release a colourless dye when bro- 
ken by the pressure of writing or typing. The dye reacts 
with a thin layer of white clay on the surface of the 
lower sheet, forming ink. Microencapsulation is also 
used in making time-re/ease medicines. Such medicines 
are slowly released in the body so that their effect is ex 
tended for as long as 12 hours. 

Microfiche. See Microfilm. 

Microfilm is a kind of photographic film on which re- 
duced images of printed and other materials are re- 
corded. Because these images are reduced in size, mi- 
crofilm can store large amounts of information ina 
small space. The process of making microfilm copies is 
called microphotography. 

People read the material recorded on microfilm by 
using a microfilm reader. This machine enlarges the im- 
ages on the film and projects them onto a built-in 
screen. Some microfilm readers, called reader-printers, 
can also produce a paper copy of the enlarged image, 

Uses. Microfilm is widely used by libraries, govern- 
ment offices, and banks and other businesses. Libraries 
save space by storing old newspapers and magazines 
on microfilm. Inexpensive microfilm copies of rare and 
fragile books and manuscripts enable many people to 
read these materials. Some specialized writings have 
such a small audience it is not practical to publish them 
in book form. Instead, they are stored on microfilm. 

Government offices preserve such documents as cer 
tificates of birth, marriage, and death on microfilm. Ths 
practice saves storage space and allows people to use 
these records without damaging the paper originals. 

Banks keep a record of all cheques they handle by 
storing an image of each cheque on microfilm. Some 
businesses use microfilm for recording information y 
rectly from computers, thereby eliminating the need fo 
bulky paper computer printouts. On the other hand, 
computers can be used with microfilm filing systems t0 
locate information and project it onto the reading 
screen. 

Types. Microfilm comes in rolls and rectangular 3 
sheets. The term microform is sometimes used to vik 
to both the rolls and the sheets, Banks use rolls 16m! 
metres wide and 30 or 60 metres long. A 60-metre ro, 
holds copies of as many as 44,000 cheques reduce 
to 50times in size. Rolls of microfilm 35 millimetres 
wide are used mainly for engineering drawings an 
other large documents. «rofiche 

Sheets of microfilm are called microfiche. Mio a 
Measure 105 by 148 millimetres and contains imag% 
ranged in a grid pattern. A single microfiche a a 
tain images of up to 400 pages reduced 18 to 72 ai 

An ultrafiche has the same overall dimensions © 
standard microfiche, but holds many more image a 
images on an ultrafiche are reduced 90 times OF A 
Businesses use ultrafiche to store such material a 
catalogues and price lists. 7 are 

Most microfilm is designed so that the images, 
permanent, Some microfilm is made so that imag 
be replaced with new material. 


meter is a mechanical device that measures 
small distances or angles. The term micrometer comes 
fom Greek words meaning small measure, and mi- 
crometers are used for precision measurement. A wide 
variety of scientific and engineering instruments are 
equipped with micrometers, including telescopes, mi- 
croscopes, and surveying tools. 

Acommonly used micrometer called a micrometer 
aalliper measures the thickness of objects. It consists of 
amicrometer spindle or screw that turns inside a fixed 
mt The nut is covered by a sleeve. The spindle is 
dosed on the object to be measured by rotating a part 
called the thimble. The number of turns made by the 
thimble is measured by two scales, one on the sleeve 
andthe other on the thimble. In many metric microme- 
ters, each rotation of the thimble advances the spindle 
(millimetre on the linear scale, The circular scale on 
thethimble can measure to 4, of 0.5 millimetre, or 0.01 
millimetre. 

See also Calliper. 

Micrometre, also called micron, is a metric unit of 
length. Its symbol is jum. One micrometre is equal to 
0000001 metre. 

The micrometre is used to express extremely short 
distances and the thickness of very thin objects. Scien- 
lists express the size of asbestos fibres, colloidal parti- 
tles, and various other tiny objects viewed under a mi- 
toscope in micrometres. 

Micron, See Micrometre (unit of measure). 

Micronesia, Federated States of, is a country in 
the North Pacific Ocean. The Federated States of Micro- 
msia (FSM) consists of 607 islands just north of the 
veut the Caroline Island group. The total land area 
i only 702 square kilometres. But the islands are scat- 
ered across about 2.5 million square kilometres of 
ae United States gained control of the islands in 
iit the FSM is now an independent country, 

Pali tates is responsible for its defence. 

i soe he island of Pohnpei, is the nation’s capital. 
led he iy ity is Weno in the state of Chuuk (formerly 

Re k Islands). The US. dollar serves as the 

au The national anthem is “Patriots of 
Ai and the ae piure of the flag, see Flag (Flags of 
4 mment of the FSM is headed by a president A 
Member congress makes the laws. The le el 

people elect 


tied members, and the congress selects the 
erthe chief i FSM has four states. The states, named 

Each islands, are Chuuk, Kosrae, Pohnpei, and 
State elects its own governor and state con- 


Micronesia, Federated States of 439 


linear Circular 
scale scale 


Spindle 


Sleeve Thimble 


A micrometer calliper measures an object's thickness. This 
one shows a measurement of just over 3.20 millimetres. 


gress. Village chiefs and traditional leaders play impor- 
tant roles in state governments. 

People. About 126,000 people live in the FSM. About 
100 of the 607 islands are inhabited. Most of the people 
are Carolinians, also known as Micronesians, but some 
have Polynesian ancestry (see Pacific Islands [People]. 
The official language is English, but local languages are 
commonly used. Almost all the people are Christians, 
but local religious beliefs are strong in some areas. 

About three-quarters of the people live in rural areas 
and about a quarter in urban areas. Traditional ways of 
life are changing rapidly as many Carolinians adopt U.S. 
customs. Many people, especially those in urban areas, 
depend on food, clothes, and other goods imported 
from the United States and other countries. Many 
houses in these areas are made of imported timber, ply- 
wood, or concrete with metal roofing. A more tradi- 
tional way of life continues in some areas. In these 
places, relatives live in large family groups and work to- 
gether to supply food, shelter, and other necessities. 
They depend largely on fish and on native plants—such 
as coconuts, breadfruit, and yams—for food. Families 
build houses with thatched roofs and walls made from 
palm branches and local wood. 

Land and climate. The FSM has two types of islands: 
(1) mountainous, volcanic islands and (2) ring-shaped 
coral islands or groups of islands called atolls. The soil 
on the volcanic islands is fertile. Mangrove swamps line 
the shores, and dense rainforests cover the valleys. The 
soil supports many crops. In contrast, the atolls gener- 
ally have infertile soil and relatively little vegetation. 


The Federated States of Mi- 
cronesia is a country in the 
North Pacific Ocean. The is- 
land pictured on the left is 
one of more than 600 islands 
that make up the country. 
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The climate is tropical with an average temperature of 
about 27 °C. Average annual rainfall ranges from about 
302 centimetres on Yap to over 760 centimetres on the 
mountains of Pohnpei. Typhoons are common, espe- 
cially on the western islands. 

Economy. Most people in the FSM make a living by 
fishing and farming. Yams, coconuts, and breadfruit are 
the chief crops. Except for the production of copra 
(dried coconut meat), the FMS has little manufacturing. 

History. The first people to settle in present-day FSM 
probably came from Southeast Asia over 3,000 years 
ago. Spanish explorers of the 1500's were the first Euro- 
peans to arrive. Spain formally claimed the Caroline Is- 
lands in 1885 and sold them to Germany in 1899, 

Japan gained control of the islands in World War I 
(1914-1918), The United States took them in 1945, at the 
end of World War II. In 1947, the United States began 
administering the islands as part of the United Nations 
Trust Territory of the Pacific Islands. In 1986, the United 


States granted independence to the FSM. Undera Com- 
pact of Free Association, the United States must provide 
the FSM with defence and economic assistance, 
Microorganism. See Microbiology. 
Microphone is a device that changes sound into elec. 
tric energy. This energy instantly travels over wires or 
through radio waves to receivers connected to a loud- 
speaker or some other instrument that changes it back 
into sound, Microphones, which are often called 
“mikes,” are also used in recording sound. 

The first microphone was the telephone transmitter, 
which the American inventor Alexander Graham Bell de- 
veloped in 1876. Today, microphones are used in 
public-address systems, in broadcasting radio and tele- 
vision shows, in recording the sound for films, and in 
making compact disc and tape recordings. Citizens band 
(CB) radios and arn (amateur) radio transmitters also 
have mikes. 

Microphones of various designs are used for differ- 
ent purposes. CB operators and some entertainers use 
mikes held in the hand. Other mikes are attached to 
stands. Others are attached to an arm called a boom, 
which holds the microphone above a TV or film per- i 
former. The boom and mike can follow the performer in 
any direction, but they stay out of view of the camera. 
Lavalier microphones are worn on a cord around the 
neck. Lapel mikes are fastened to the user's clothing. 

Some microphones pick up sound from all directions, 
but others are sensitive to sound from only certain di- 
rections. An omnidirectional microphone picks up 
sound from all around. A bidirectional microphone is 
used for sound coming from the front or from behind, 
but not from the sides. A unidirectional microphone 
picks up sound from only one direction. pa 

In some microphones, sound produces variations i 
an electric current. In others, sound generates a ture 
In all microphones, the current corresponds to the pat 
tern of the sound waves. N 

Microphones may be classified according to how 
they change sound into electric energy. The five m 
types, in order of increasing complexity, are (1) ca J 
(2) crystal and ceramic, (3) moving-coil, (4) ribbon, asi 
capacitor. Moving-coil, ribbon, and capacitor mike 
reproduce sound much more accurately than the 0 
types and are used for quality recordings. 


Carbon microphones have a small container called 
abutton, which is filled with particles of carbon. An 
sectric current from a generator or battery flows 
through the carbon. A metal disc called a diaphragm 
esses against the button and vibrates when struck by 
sound waves. The vibrations cause variations in the cur- 
rent running through the carbon. Carbon microphones 
aeused chiefly in telephones. 

Crystal and ceramic microphones contain sub- 
stances called piezoelectric crystals. Pressure on these 
cystals makes them generate an electric current (see 
Pezoelectricity). The microphones may or may not have 
adiaphragm touching the crystals. An electric current is 
produced by pressure from sound waves that hit the di- 
phragm or strike the crystals directly. Crystal and ce- 
ramic mikes are used in ham radios, home tape record- 
ets and many public-address systems. 

Moving-coil microphones have a wire coil attached 
foadiaphragm. The coil and diaphragm are suspended 
inamagnetic field. When sound waves hit the dia- 
phragm, the coil moves across the field. This movement 
produces an electric current in the coil. Many CB radios 
have moving-coil microphones. 

Ribbon microphones have a metal ribbon sus- 
pended in a magnetic field. An electric current is gener- 
ited when sound waves strike the ribbon and cause it to 
move across the field. Both ribbon and moving-coil mi- 
phones are classified as dynamic microphones, 
hae sound into electrical energy electromag- 

ally. 

Capacitor microphones, often called condenser mi- 
‘phones, have two metal plates set slightly apart. The 
pites are electrically charged and serve as a capacitor, 
bg that stores a charge. The front plate is flexible 

acts as a diaphragm. The back plate cannot move. 
hoe make the front plate vibrate, which causes 

Roa sin the electric current from the capacitor. 

TRS microphone produces only a low amount 
Be ‘naa It must have a device called a pre- 
the en ich boosts the microphone's signal to a us- 
SF she In most capacitor microphones, called elec- 
aida mains the capacitor is permanently charged 
inter El attery in the microphone powers the pre- 

Related ectret condensers are used in hearing aids. 
adio articles reo Book include: 

elephone 

A ig Television 
Meron otography. See Microfilm. 
Mi eee See Computer chip. 
smal iens is an instrument that magnifies extremely 

laon o they can be seen easily. It ranks as one 
Mts, for exa, portant tools of science. Doctors and biol- 
LETI blood Ehle, use microscopes to examine bacte- 
We microsco cells. Materials scientists and engineers 
tls and u to study the crystal structures within 
Piter chips a “43 (metal mixtures), and to examine com- 
stud ae other tiny electronic devices. Biology 
ae, nrotomncroscopes to observe and learn about 

a, and other single-cell organisms. 


Telephone 
tapping 


er 
Moke a OU basic kinds of microscopes: (1) optical, 
‘ticle disc electron; (3) scanning probe; and (4) ion. This 


apn Mainly optical microscopes. 
Scope ha Ptical microscope works. An optical mi- 
S one or more lenses that refract (bend) the 
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light rays that shine through, or are reflected by, the 
specimen being observed (see Lens). The refracted light 
rays form an image that makes the specimen appear 
much larger than it is. 

The simplest optical microscope is a magnifying 
glass, which has only one lens (see Magnifying glass). 
The best magnifying glasses can magnify an object by 
10 to 20 times. 

Magnification power is symbolized by a number and 
the abbreviation X. For example, a 10X magnifying glass 
magnifies a specimen by 10 times. 

A compound microscope uses two or more sets of 
lenses to provide higher magnifications. Each set of 
lenses functions as a unit and is referred to as a /ens sys- 
tem. A compound microscope has an eyepiece, or ocu- 
Jar, lens system, often called simply the ocu/ar; and one 
or more objective lens systems, often called the objec- 
tives. 

In microscopes with only one objective, that lens sys- 
tem and the ocular are mounted at opposite ends of a 
tube. The objective produces a magnified image of the 
specimen. The ocular then magnifies this image. 

In microscopes with two or more objectives, the ob- 
jectives are mounted in a rotating nosepiece connected 
to the end of the tube opposite the ocular. The person 
operating the microscope rotates the nosepiece to align 
one of the objectives with the opening in the end of the 
tube. This objective works with the ocular to provide the 
desired magnification. Many compound microscopes 
have three objectives that magnify by 4X, 10X, and 40X. 
When used with a 10X ocular, these microscopes pro- 
vide magnifications of 40X, 100X, and 400X. 

In addition to magnifying a specimen, a microscope 
must produce a clear image. This capability is called the 
resolving power, or resolution, of the microscope. In an 
optical microscope, the wavelength (distance between 
wave crests) of the light waves that illuminate the speci- 
men limits the resolving power. The wavelength of visi- 
ble light ranges from about 4,000 to 7,000 angstroms. 
(One angstrom equals 1/10,000,000 millimetre). The best 
optical microscopes cannot resolve parts of a specimen 
that are closer together than about 2,000 angstroms. To 
obtain higher resolutions, scientists use other types of 
microscopes. 

Parts of an optical microscope. Most optical mi- 
croscopes used for teaching have three main parts: (1) 
the tube, which has already been described; (2) the foot; 
and (3) the body. The foot is the base of the instrument. 
The body is an upright support that holds the tube. At 
the lower end of the body is a mirror, The specimen lies 
on the stage, a platform above the mirror. The mirror re- 
flects light up through an opening in the stage to illumi- 
nate the specimen. The operator can move the tube 
within the body by turning a coarse-adjustment knob. 
This focuses the microscope. A fine-adjustment knob 
moves the tube a small distance for final focusing ofa 
high-power objective. ; 

Using an optical microscope. To prepare a micro- 
scope for use, turn the nosepiece to bring the objective 
with the lowest power into viewing position. Next, turn 
the coarse-adjustment knob to lower the tube until the 
objective is just above the opening in the stage. Finally, 
look through the ocular and adjust the mirror so a 
bright circle of light appears. 
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Many specimens viewed through a microscope are 
transparent or have been made transparent. The tech- 
nique of preparing specimens is called microtomy (see 
Microtomy). Specimens are mounted on glass slides 
that measure 76 millimetres long and 25 millimetres 
wide. 

To view a slide, place it on the stage with the speci- 
men directly over the opening. Hold the slide in place 
with clips that are attached to the stage. Look through 
the ocular and turn the coarse-adjustment knob to raise 
the objective until the specimen comes into focus. To 
avoid breaking the slide or the objective, never lower 
the lens when a slide is on the stage. 

Advanced optical microscopes are used in research 
and have extra-powerful lens systems. Many such micro- 
scopes have a 100X objective and a 20X ocular, which to- 
gether provide a magnification of 2,000X. Some high- 
powered microscopes have oil immersion objectives. 
The bottom lens of the objective touches a drop of spe- 
cial oil placed on the slide above the specimen. The oil 
refracts light in a way that provides a better image at 
high magnification. 

Other microscopes used for research have additional 
features. For example, a microscope with a binocular 
tube splits the light from the objective into two beams. 
An ocular for each beam enables the operator to view 
the specimen with both eyes. Trinocular tubes split the 
light into three beams—one for each eye and one for a 
built-in camera. A stereoscope microscope provides a 
three-dimensional view of the specimen. Such a micro- 
scope has an objective and an ocular for each eye. 

Scientists use special optical microscopes to study 
details that are not normally visible, For example, a 
phase contrast microscope changes the phase relation- 
ship between the light waves passing through the speci- 


men and those not passing through it. This action makes 
some parts of the specimen appear brighter and other 
parts darker than normal. Parts of a transparent object 
that vary in thickness or have certain other optical prop- 
erties can be made visible in this way. 

A dark-field microscope prevents light from the mi- 
croscope lamp from shining directly up the tube. In- 
stead, the microscope uses only light scattered by the 
specimen. The specimen appears bright against a black 
background. 

A scanning optical microscope does not illuminate 
the entire specimen at once. Instead, the microscope di- 
rects a laser beam at a small spot on the specimen. An 
electronic device called a photodetector measures the 
amount of light reflected from, or shining through, the 
specimen. The beam then scans the specimen as the 
photodetector takes measurements at a large number of 
spots. A computer combines the measurements to pro- 
duce an image on a TV-like monitor screen. 

In a confocal scanning optical microscope, a photo- 
detector measures light readings from various depths in 
the specimen. A computer uses the measurements to 
create a three-dimensional image. The operator can ro- 
tate the image to examine it from any angle. 

Other kinds of microscopes. F/ectron microscopes 
use a beam of electrons rather than a beam of light to 
produce magnified images. Electron wavelengths are 
much shorter than those of visible light. As a result, 
electron microscopes can resolve much finer detail than 
optical microscopes can. Some electron microscopes 
can resolve objects that are less than 2 angstroms apart, 
which is sufficient to reveal the fundamental atomic 
structure of the specimen. 

There are two basic types of electron microscopes A 
transmission electron microscope passes a broad beam 


Parts of an optical The diagram on the left shows the external Parts of an optical microscope. A person adjusts these 
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parts to view a specimen. The cutaway diagram on the right shows the path that light follows when 


passing through the specimen and then through the lenses of the microscope. 


Fine- 
adjustment 
knob 


sfelectrons through a specimen slice a few hundred 
angstroms thick. A scanning electron microscope scans 
focused beam across the surface of the specimen. See 
flectron microscope. 

Scanning probe microscopes scan a specimen with a 
sharp point called a probe. There are two main types of 
sanning probe microscopes: (1) the scanning tunnelling 
microscope (STM) and (2) the atomic force microscope 
IFM). In the STM, the probe does not quite touch the 
specimen, An electric current flows between the probe 
and the specimen. A computer monitors measurements 
ofthis current and uses them to create an image. An 
STM can resolve surface atoms that are less than 2 ang- 
stoms apart. 

Inthe AFM, the probe gently touches the surface of 
the specimen. As the probe scans the specimen, it re- 
atts to the roughness of the surface by moving up and 
down, Electronic devices measure this movement and 
send their results to a computer, which creates an 
image of the specimen. The AFM can produce images 
tfspecimens, such as animal tissue, through which 
tkctric current does not flow readily. See Scanning 
probe microscope. 

Anion microscope, also known as a field-ion micro- 
sope, is used to examine metals. It creates an image of 
he crystal structure of the tip of an extremely sharp 
Metal needle. An electric field applied to the tip repels 
tharged helium atoms, which spread out and strike a 
special screen, The screen glows where the atoms strike 
IMorming an image of the arrangement of atoms in the 
neta, See lon microscope. 

History of the microscope. Engravers probably 
ised water-filled glass globes as magnifying glasses at 
Mast 2,000 years ago. The Romans may have made mag- 
we glasses from shaped and polished rock crystal. 

iss lenses of the type now used were introduced in 
helate 1200, 

erin generally credit a Dutch spectacle-maker, 
noe with discovering the principle of the 
in leew m epscope about 1590. In the 1670's, Anton 
Bi oehoe, a Dutch amateur scientist, made 

Bie Mi oacapas that could magnify up to 270X. 
opi anaes the first person to observe micro- 

ain D record his observations. 

‘4 ens occurred until the early 1800's, 

mice 4 lass-making methods produced lenses 
Mionstted hese images. German scientists 

Te the first electron microscope in 1931. The 
West aa, o OPE was invented in 1951. In 1981, Swiss and 


ei Scientists demonstrated the first scanning 
a mip microscope. 
Utami, (pictures); Leeuwenhoek, Anton van; 
Stienttic Beens World, History of the (picture: New 
tat they s, îs a device used to cut materials very thin 
ope lt fas T be seen in cross section under a micro- 
"or-shan a older in which the specimen is clamped, 
Which nife, a guide for the knife, and a turn- 
icro, egulates the thickness of the slice. See 
Mi Scope; Microtomy. 
tho Meany grinally meant microscopic cutting. But 
lin With a mio’ cut of Preparing objects for examina- 
its Can be ‘Croscope. Without preparation, few ob- 
Properly examined with a microscope (see 
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Microscope). A piece of metal, for example, must be 
highly polished and etched before its structure can be 
seen. Rocks are sawed into slices thin enough to see 
through by the techniques of microtomy. 

Scientists prepare biological materials either as 
smears, squashes, wholemounts, or sections. Smears 
are made by applying a thin layer of blood or other or- 
ganic fluid to a microscopic slide. Technicians dry and 
stain the layer so the cells can be seen. Geneticists make 
squashes by crushing cells in order to see the number 
and shape of the chromosomes (see Chromosome). 
Wholemounts are prepared from whole microscopic or- 
ganisms that are killed in a fixative to keep their shape. 
They are then stained. Alcohol removes the water, and 
clove or cedar oil makes the objects transparent. Techni- 
cians next mount the objects in a drop of resin ona 
glass slide, which they cover with a glass coverslip 
about 0.005 millimetre thick. 

Scientists study plant and animal tissues in sections 
about 0.01 millimetre thick. After being hardened and 
dried out, the tissues are soaked in wax and shaped into 
blocks. The wax supports the tissues so they can be 
sliced into sections on a microtome (see Microtome). 
The sections are cemented to slides with egg white and 
the wax is dissolved. They are then stained and pre- 
served under a coverslip. An u/tramicrotome is used to 
prepare specimens for the electron microscope. It cuts 
sections that are only about 0.02 micrometre thick. The 
specimens are so thin that the electron beam of the mi- 
croscope can penetrate them. 

Microwave is a short radio wave. It may be from 1 mil- 
limetre to 30 centimetres in length. Microwaves travel in 
straight lines. Like light waves, they may be reflected 
and concentrated. But they pass easily through rain, 
smoke, and fog, which block light waves. Microwaves 
can also pass through the /onosphere, which surrounds 
the earth and blocks or reflects longer radio waves. 
Thus, microwaves are well suited for long-distance sat- 
ellite and space communications and for control of navi- 
gation. 

Microwaves first came to public notice through the 
use of radar in World War Il (1939-1945). Today, many 
satellite communications systems use microwaves. In 
TV, microwave transmission sends programmes from 
pickup cameras in the field to the TV transmitter. These 
programmes can then be sent via satellites to various lo- 
cations around the world. Microwaves can transmit pic- 
tures and printed matter in a process called Ultrafax. 
They can also cook food in microwave ovens. 

See also Microwave oven; Radar; Radio; Television; 
Ultrahigh frequency waves. 

Microwave oven is an appliance that heats food by 
penetrating it with short radio waves. These waves 
cause molecules in food to vibrate rapidly. This vibra- 
tion causes friction among the moving molecules. Fric- 
tion creates heat, which cooks the food. 

Microwave cooking generally takes much less time 
than cooking with electric or gas ovens. This is because 
microwave ovens produce heat directly inside the food, 
but ordinary ovens cook food gradually from the out- 
side in. When properly prepared, meat and vegetables 
cooked in a microwave oven tend to retain more of their 
natural juices than they do when they are cooked by 


other methods. 
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A microwave oven has an electronic vacuum tube called a 
magnetron that produces microwaves. The waves travel through 
a metal chamber to the stirrer, which scatters them into the 
oven. There, the microwaves penetrate food and cook it quickly. 


Microwaves are produced in a microwave oven by an 
electronic vacuum tube called a magnetron. In most 
such ovens, these waves travel through a metal chamber 
to the stirrer, a device similar to an electric fan. The stir- 
rer scatters the waves around the oven’s metal interior. 
The waves bounce from wall to wall until they enter the 
food in the oven. 

Microwaves penetrate food to various depths, de- 
pending on the food's molecular makeup and thickness, 
For example, microwaves can travel about 4 centimetres 
into most meat. If the meat is thicker, the waves do not 
penetrate it completely. In this case, the inner layers of 
the meat will be cooked by heat from the outer layers. 

Microwaves pass through glass, Paper, and most 
kinds of china and plastics. Therefore, most containers 
made of these materials may be used to hold food in mi- 
crowave ovens. Metal cookware should be avoided be- 
cause it reflects microwaves, preventing them from en- 
tering the food. In addition, metal containers may reflect 
enough energy back to the magnetron to damage it. 

Microwaves that leak from an oven may pose a haz- 
ard to people nearby. In addition, such leaks reduce the 
oven's efficiency, Secure door seals and proper door 
closure help prevent microwave leakage. Microwave 
ovens with doors that do not close securely should 
never be used, 

Manufacturers introduced microwave ovens for 
home use in the 1950s. Sales of these appliances have 
grown rapidly in some countries since the mid-1970's. 
Midas was a character in Greek mythology. He was 
king of Phrygia, an ancient country in central Asia 
Minor. The god Dionysus gave Midas the power to turn 
everything he touched into gold, because he had 
helped Dionysus’ teacher Silenus (see Dionysus). 

At first, Midas’ miraculous power pleased him. But 
soon it became a curse, because even his food turned to 


gold the moment he touched it and he was unable to 
eat. He prayed to Dionysus to help him, and the god told 
him to bathe in the river Pactolus. Midas washed him- 
self, and the magic touch left him. But the sands of the 
river turned to gold. 

Midas acted as judge at a musical contest between 
Apollo and Pan (see Apollo; Pan), He awarded the prize 
to Pan, and Apollo angrily turned Midas’ ears into those 
of an ass. Midas was very ashamed and kept his ears 
covered. But he could not hide his ears from the slave 
who was his barber. The slave did not dare tell anyone 
about the king's ears, because he feared punishment. 
The slave dug a hole and whispered the truth into it. 
Reeds grew out of the soil and whispered the secret 
whenever the wind blew. 

The expression to have the Midas touch is used to de- 
scribe a person who makes money in everything he or 
she does. A Midas is a wealthy person. 

Middle age refers to an arbitrary period in a persons 
life between adulthood and old age. In industrial socie- 
ties, this period now usually extends from about the age 
of 40 to 65. However, there is no noticeable change in 
physical or behavioural functioning at either of these 
ages. The range of middle age may vary in different so- 
cieties. For example, in developing countries, people 
may be considered old by the age of 40. 

In Western industrial societies, middle age is often 
characterized by an inclination to “settle down. Middle- 
aged people accept obligations and responsibilities, i 
and work harder to develop a consistent pattern of rele- 
tionships. They tend to place increasing value on their 
family life and on their friendships, even if they Peay ? 
successful careers. Many people may feel closer to the 
own elderly parents, having achieved a deeper aii 
standing of what the older generation went throng 
Parents often become more open and respectful wit! 
their children. le 

Researchers believe that some middle-aged Peak S 
may not enjoy this part of life because they fear ol h 
and value youth too much. However, studies of peop 
moving from youth through middle age have bene) 
many sources of satisfaction. Some middle-age rail 
feel that they still have the physical vigour to bes i 
their plans and responsibilities. Often, life satis i al 
enhanced by the skills and experiences acquire Mat 
the years. As a result, problems in middle age can 
be handled before they become crises. __ eae 

Each new group of people that enters middle Di 
comes along at a particular point in social Mst A 
unique values, pressures, and opportunities. For include 
ple, characteristics of middle-aged people today a 
a greater number of women in the labour lor an 
ever before, a greater emphasis on physical = "Is 5 
a higher divorce rate. Middle-aged people to mi major 
face new challenges. These challenges include age 
changes in the workplace due to the inicreasing: ards 
computers and (2) increasingly permissive stan 
sexual expression. 

Thus, middle age is far from a quiet, 
riod of life. But many middle-aged peop d skills. 
their broad life experience and well-developét aniverst 
Many are also enrolling as “mature students ies to 
ties and colleges, and finding other apport peo 
make the most of their potential as vital, crea 


uneventful pe 
le benefit from 


ple. 
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Middle Age 


Miem trees ere the period between ancient and 


mes in western Euro} i 
5, W pe. Before the Middle 
Her the pee was part of the Roman Empire. 
HOW Roman £ le Ages, western Europe included the 
nee, and a mpire, the kingdoms of England and 
Nts ae also paber of smaller states. The Middle 
Ltn words m nown as the medieval period, from the 
tes the Muda (middle) and aevum (age). Some- 
Nes. The Dark e Ages are incorrectly called the Dark 
Mto ‘i Ages were the period from about AD. 
X and Getic: learning and culture were at a low 
ry Was yy information about the period's 
“A history BA or influenced by myth and legend. 
the Roman E the Middle Ages extends from the end 
hle exact ven to the 1500's. Historians today do 
Use it ended es for the end of the Roman Empire, 
Fats This articl over a period of several hundred 
© uses the A.D. 400's as the starting date 
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Fe 4 e wa 
Rich Hours, 
manuscript by the Limbourg brothers; Musée Condé, Chantilly, France 


of the Middle Ages. By that time, the Roman Empire was 
so weak that Germanic tribes were able to conquer it. 
The Germanic way of life gradually combined with the 
Roman way of life to form the civilization which we call 
medieval. Medieval civilization was greatly influenced 
by the Muslims in Spain and the Middle East, and by the 
Byzantine Empire in southeastern Europe. 

This article tells about life in western Europe between 
the A.D. 400s and the 1500s. To learn how other civiliza- 
tions influenced medieval European civilization, see the 
World Book articles on Byzantine Empire; Crusades; 
Muslims; and Rome, Ancient. See also World, History 
of the. 

The beginnings 


The Germanic invasions. The Germanic peoples 
came from Scandinavia in northern Europe. They began 
moving into central Europe in about 1000 B.C. By the 
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illustration from an illuminated manuscript (1448); National Library of Austria, Vienna 
Life in the Middle Ages centred upon control of the land. Land 
was ruled by a powerful lord, defended by his knights, and 
farmed by his peasants, The lord's home, /eft, a mighty stone 
castle built for defence, provided protection for the peasants. 
The Christian church was also an important institution during 
the Middle Ages. When a town wanted to build a new cathedral, 
the townspeople sometimes helped construct it, above. These 
community building projects were called fatigues. 


AD, 200s, they occupied regions in the Rhine and Dan- 
ube river basins along the northern and northeastern 
boundaries of the Roman Empire. Some Germans 
adopted the civilization of their Roman neighbours. 
They traded with Roman merchants, learned to farm the 
land, and accepted Christianity as their religion. 
But most Germans were rough, ignorant people. The 
Romans called them barbarians (uncivilized people). The 
Germans lived in tribes, each governed by a chief. The 
few laws that these people had were based on tribal 
customs and superstition. The tribesmen were fierce in 
appearance—big, bearded, and clothed in animal skins 
or coarse linen. They fought with spears and shields, 
and were brave warriors. The Germans lived mainly by 
hunting and by a crude type of farming. They wor- 
shipped such Scandinavian gods as Odin and Thor. Few 
Germans could read or write. 

During the A.D. 400s, the Germanic tribes began in- 
vading Roman territory. By then, the Roman Empire had 
lost much of its great power, and its armies could not 
defend the long frontier. The Visigoths invaded Spain in 
about A.D. 416. The Angles, Jutes, and Saxons began to 


settle in Britain about 450. The Franks established a king- 
dom in Gaul (now France) in the 480s. The Ostrogoths 
invaded Italy in 489. See Angles; Franks; Goths; Jutes; 
Saxons. 

Barbarian Europe. The barbarian invasions divided 
the huge Roman Empire into many kingdoms. The bar- 
barians were loyal only to their tribal chiefs or to their 
own families. Each tribe kept its own laws and customs, 
As a result, the strong central and local governments of 
the Romans disappeared. 

In the Roman Empire, a strong system of laws pro- 
tected the citizens and gave them the safety and security 
that comes from law and order. Barbarian superstitions 
replaced many Roman laws. For example, trial by ordeal 
became a common way of determining whether a per- 
son was guilty of a crime. The accused person's arm was 
plunged into a pot of boiling water. Or the person had 
to pick up a red-hot iron bar with the bare hand. If the 
burns healed within three days, the person was judged 
innocent. Otherwise, the accused was hanged. See also 
Trial by combat. 

The barbarian invasions also destroyed most of the 
European trade that the Romans had established. Few 
people used the great system of stone roads that had 
encouraged trade and communication among the pros- 
perous cities of the Roman Empire. Without trade, 
money went out of use almost completely. Most of the 
people were forced to make their living from farming 
activities. A 

By the 800's, most of western Europe was divided i 
large estates of land called manors. A few wealthy a j 
owners, called /andlords or lords, ruled the mano a 
most of the people were poor peasants who worke 4 
land. Each village on a manor produced nearly per 
thing needed by its people. This system of obian 
living from the land was called manorialism. See Ma 
rialism. Fe 

Towns lost their importance under manorial co ni 
tions. Most people who had lived in the towns peer 
the countryside and became peasants on the pea 
Some towns were completely abandoned and gra in 
disappeared. The middle class, which had engage 
trade and industry, also disappeared. Mee 

Education and cultural activities were ang aa 
ten. Almost all state and city schools disap te 
people could read or write Latin, which was j oa 
guage of the well-educated. Even fewer people ined 0 
educated enough to preserve the little that rena salso 
ancient Greek and Roman knowledge. The grea jpture 
ancient literature, architecture, painting, and sculp! 
were forgotten. i 

The Christian church was the main civilizing 
of the early Middle Ages. It provided leaders ie igno- 
people and saved western Europe from comp! 
rance. s bar- 

Little by little, the church made Christians ofta one 
barians. Although the people of Europe no pa A 
oured one ruler, they gradually began to w great 
same God. People called missionaries travel eal helpe 
distances to spread the Christian faith. They a! eas 0 
civilize the barbarians by introducing Roman ! 
government and justice into their lives. an 

The popes, bishops, and other leaders a g 
took over many functions of government afte! 


e church 
the Ro 


an emperors lost power. The church collected taxes 
indmaintained law courts to punish criminals. Church 
juldings also served as hospitals for the sick, and as 
ins or travellers. 

Two church institutions—the cathedral and the mon- 
ssery-became centres of learning in the early Middle 
Ages. Cathedrals were the churches of bishops. Mon- 
ateries were communities of men called monks, who 
ge up worldly life to serve God through prayer and 
work The monks of some monasteries and the clergy of 
hecathedrals helped continue the reading and writing 
iflatin and preserved many valuable ancient manu- 
scripts, They also set up most of the schools in Europe. 

The Carolingian Empire united most of western Eu- 
rope under one ruler in the late 700's. The Carolingians 
were a family of Frankish kings who ruled from the mid- 
100s to 987. The most important Frankish rulers were 
Charles Martel, his son Pepin the Short, and Pepin’s son 
Charlemagne. 

Charles Martel united the Frankish kingdom in the 
aly 700s, when he captured lands held by powerful 
fankish lords. Pepin the Short strengthened the Caro- 
hngians' control over the Frankish kingdom. In 768, 
Carlemagne became ruler of the kingdom. He then 
‘mquered much of western Europe, and united Europe 
brthe first time since the end of the Roman Empire. 

Increating their empire, the Frankish rulers de- 
pended on the assistance of loyal noblemen called vas- 
is A nobleman became a vassal when he pledged his 
[oe king and promised to serve him. The king 

en became a ford to his vassal. Most vassals held im- 
a Positions in the king's army, where they served 
ë nights, Many vassals had their own knights, whose 
r also pledged to the king. 

Ghd kings rewarded their vassals by 
e em estates called fiefs. A fief included the 
ie pe land, the buildings and villages of each 
‘and the peasants who farmed the manors. 
kl Middle Ages reached their highest point of 
x fee during the long rule of Charlemagne. He 
lep ie protect the church from its enemies and to 
tough ae of Europe united under the church. Al- 
ive mii never learned to write, he did im- 
ay ae He established a school in his palace at 
ten, The eachers from throughout Europe gathered 
mes schools and libraries, and copied 
a anuscripts. These activities caused a new inter- 


Nleaming call “ 

led the Caro: ji is », Se 
lemagne, lingian Renaissance. See 
farlemay 
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last lon aie empire and the revival of learning did 
tae other after his death. His three grandsons fought 
Verdun Wide the title of emperor. In 843, the Treaty of 
tech grands led the empire into three parts, one for 
led by en Soon after, the divided empire was at- 
{Ws the Gee Muslims, and Vikings. By the late 
rolingian Empire no longer existed. 


Feudal Feudal Europe 
rope Nee: After the end of Charlemagne’s empire, 
tekings ae divided into many kingdoms. Most of 
‘it hundred little control over their kingdoms. As a re- 
P, duke, 6 Of vassals—with such titles as prince, 
Le ets count—became independent rulers of 
S. These noblemen ruled their fiefs 
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through a form of government called feudalism. 

Under feudalism, the noblemen who controlled the 
land also had political, economic, judicial, and military 
power. Each nobleman collected taxes and fines, acted 
as judge in legal disputes, and maintained an army of 
knights within his own territory. He also supervised the 
farming of the manors on his fief. The fief-holders were 
the ruling class in Europe for more than 400 years. 

Atypical member of the ruling class under feudalism 
was a nobleman, a knight, a vassal, and a lord—all at the 
same time. He was a nobleman because he had been 
born into the noble class. He became a knight when he 
decided to spend his life as a professional warrior. He 
became a vassal when he promised to serve a king or 
other important person in return for a fief. Finally, he be- 
came a lord when he gave part of his own land to per- 
sons who promised to serve him. 

Suppose that Sir John, a nobleman, was a vassal of 
William the Conqueror, king of England and duke of 
Normandy. When John pledged his loyalty to William, 
he also promised to supply the king with 10 knights. In 
return, William gave 20 manors to John as a fief. If the 
king called his army to battle, John had to go—and take 
nine other knights with him. If John did not have nine 
knights living in his household, he hired wandering 
knights. As payment, John gave each knight one manor 
as a fief. The knights then pledged their loyalty and serv- 
ice to John. In this way, they became John’s vassals, and 
he became their lord. 

A lord and a vassal had rights and duties toward each 
other. A lord promised his vassal protection and justice, 
and the vassal gave the lord various services, most of 
which were military. Feudal warfare was common in Eu- 
rope. Ifa lord and his vassal performed their duties, 
there was peace and good government. But if either dis- 
regarded his duties, war broke out between them. The 
lords fought among themselves as well, because they 
often tried to seize each other's land. The church, which 
had its own princes and fiefs, was part of the feudal sys- 
tem, so it also suffered in the warfare. See Feudalism. 

Feudal government. During the 900s and 1000's, 
most of western Europe was divided into feudal states. 
A powerful lord ruled each state as if he were king. The 
kings themselves ruled only their own royal lands. 

In France, the king ruled only the area called the Île- 
de-France, a narrow strip of land near Paris. The rest of 
France was divided into such feudal states as Aquitaine, 
Anjou, Brittany, Flanders, and Normandy. In some feudal 
states, no lord was powerful enough to establish a 
strong government. But in Anjou, Flanders, and Nor- 
mandy, capable lords provided strong governments. 
The dukes of Normandy maintained tight control over 
the noblemen living there. No one could build a castle, 
collect taxes, regulate trade, or hold important court tri- 
als without the duke's permission. Only he could order 
an army into battle. 

Under William the Conqueror, England became the 
strongest feudal state in Europe. William, who was duke 
of Normandy, invaded England in 1066. After defeating 
the Anglo-Saxon army, he became king of England. He 
then established the feudal system in England by mak- 
ing all landholders his vassals. See Norman Conquest; 
Normandy; William (l, the Conqueror). 

The strong governments in the feudal states of France 
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and England provided some peace and security for the 
people. Strong feudal government allowed rulers in the 
1100's and 1200's to establish strong central govern- 
ments in France and England. 
Feudalism did not provide strong government in Ger- 

many or Italy. For hundreds of years, powerful dukes 

_ fought the kings. Otto I, one of the most powerful Ger- 
man kings, won control over the dukes in the mid-900's. 
He then tried to create an empire similar to Charle- 
magne's. After conquering lands east of Germany, Otto 
invaded Italy. In 962, the pope crowned Otto Holy 
Roman Emperor. The Holy Roman Empire was small and 
weak, and included only Germany and northern Italy. In 
time, the German dukes tried to regain control of their 


Feudal states of Europe: 1096 
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kingdoms, and the empire was continually divided by 
warfare, Neither Germany nor Italy became united coun 
tries until the 1800's. 

The power of the church became the single great 
force that bound Europe together during the feudal pe- 
riod. The church touched almost everyone's life in ma 
important ways. The church baptized a person at birth, 
performed the wedding ceremony at the person's mar- 
riage, and conducted the burial services when the per- 
son died. 

The church also became the largest landholder in 
western Europe during the Middle Ages. Many feudal 
lords gave fiefs to the church in return for services per- 
formed by the clergy. At first, feuda! lords controlled the 


This map shows the political divisions of Europe in 1096. France and the Holy 
Roman Empire were made up of many feudal states, each ruled by a lord. The 

only their own royal lands. In France, the king ruled the Île-de-France, 
shown in yellow. England was a unified kingdom ruled by William Il. 
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church, but it gradually won a large degree of freedom. 
Although clergymen did not take a direct part in feu- 
dl warfare, they controlled the lords with their own 
es of weapons. One great power of the church was 
isthreat of excommunication. To excommunicate a per- 
snmeant to cut the person off completely from the 
urch and take away the person's hope of going to 
kaven. Ifa lord continued to rebel after being excom- 
unicated, the church disciplined him with an interdict. 
Tisaction closed all the churches on the lord's land. No 
meon the land could be married or buried with the 
uurch’s blessing, and the church bells never rang. The 
e usually became so discontented that they re- 
belled, and the lord finally yielded to the church. 
Life of the people. Europe during the 900's was 
por, underdeveloped, and thinly populated. At least 
hafthe land could not be farmed because of thick for- 
ts or swamps. War, disease, famine, and a low birth 
fate kept the population small. People lived an average 
fonly 30 years. There was little travel or communica- 
fon, and fewer than 20 per cent of the people went far- 
herthan 16 kilometres from their birthplace. 
The people of western Europe consisted of three 
groups. The Jords governed the large fiefs and did all 
bhefighting. The clergy served the church. The peasants 
Worked on the land to support themselves, the clergy, 
andthe lords, 
The lords, A lord's life centred around fighting. He 
twleved that the only honourable way to live was as a 
professional warrior, The lords and their knights, wear- 
‘gheavy armour and riding huge war horses, fought 
Wthlances or heavy swords, 
os behaviour of all fighting men gradually came to 
oi. by a system called chivalry. Chivalry re- 
Healt ata man earn knighthood through a long and 
En training period. A knight was supposed to be 
ne in battle, fight according to certain rules, 
aia and defend the church. Chivalry also 
hi rules for gentlemanly conduct toward women. 
mes of peace, a lord and his knights entertained 
Lmselves by practising fi Thi k i 
ins (combo g for war. They took part in 
tients comb etween two armed knights) and in tour- 
hts and l at between two groups of knights). See 
Rah nighthood. 
cae Na in a manor house or a castle. Early cas- 
; vale e forts surrounded by fences of tree 
reat hal ae were mighty fortresses of stone. In 
fank, and aim ae ne, oe lord and his biol 
at the ides. ice, 
huughts, and Rai resides. They playe 


aM Swife, called a /ady, was trained to sew, spin, 
Ev tights if nd to rule the household servants. She had 
tould'end th she did not bear at least one son, the lord 

tis thounp C1 Marriage. Neither the lords nor their la- 


Ought educati: 
; ation wi ould 
or Write, as necessary, and few c 


le 
clergy. Most bishops and other high-ranking 


tler 

edun Ha noblemen who devoted their lives to 
‘ther noble ey ruled large fiefs and lived much like 
Wealthy iar Some of these clergymen were as 
Monks ern! as the greatest military lords. 
Ine accord X lived in a monastery were required to 
My Pg to its rules, They had to spend a certain 

ours each day studying, praying, and taking 
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part in religious services. Some monks who were out- 
standing scholars left the monastery and became advis- 
ers to kings or other rulers. 

Many peasants who became clergymen served as 
priests in the peasant villages. Each village priest lived in 
a small cottage near his church. He gave advice and help 
to the peasants, settled disputes, and performed church 
ceremonies. The priests collected fees for baptisms, 
marriages, and burials. But most priests were as poor as 
the peasants they served. 

The peasants had few rights, and were almost com- 
pletely at the mercy of their lords. A peasant family 
worked together to farm both the lord's fields and their 
own. Peasants also performed whatever other tasks the 
lord demanded, such as cutting wood, storing grain, or 
repairing roads and bridges. 

Peasants had to pay many kinds of rents and taxes. 
They had to bring grain to the lord's mill to be ground, 
bake bread in the lord's oven, and take grapes to the 
lord's wine press. Each of these services meant another 
payment to the lord. Money was scarce, so the peasants 
usually paid in wheat, oats, eggs, or poultry from their 
own land. 

Peasants lived in crude huts and slept on bags filled 
with straw. They ate black bread, eggs, poultry, and 
such vegetables as cabbage and turnips. Rarely could 
they afford meat. They could not hunt or fish because 
game on the manor belonged to the lord. 


The High Middle Ages 


Medieval civilization reached its highest point of 
achievement between the 1000's and the late 1200's. This 
period is called the High Middle Ages. 

During the 1000s, many capable lords provided 


. strong governments and periods of peace and security 


under the feudal system. As a result, the people were 
able to devote themselves to new ideas and activities. 

Economic recovery. As government improved, so 
did economic conditions. Merchants again travelled the 
old land routes and waterways of Europe. Towns sprang 
up along the main trade routes. Most early towns devel- 
oped near a fortified castle, church, or monastery where 
merchants could stop for protection. The merchants, 
and the craftworkers who made the goods sold by the 
merchants, gradually settled in the towns. 

Europe's population began to increase during the 
1000s, and many people moved to the towns in search 
of jobs. At the same time, peasants began to leave the 
manors to seek a new life. Some became merchants and 
craftworkers. Others farmed the land outside the towns 
and supplied the townspeople with food. Medieval 
towns, which arose mainly because of the growth of 
trade, encouraged trade. The townspeople bought 
goods, and also produced goods for merchants to sell. 

The peasants learned better ways of farming and pro- 
duced more and more food for the growing population. 
Peasants began to use water power to run the grain 
mills and sawmills. They gained land for farming by 
clearing forests and draining swamps. f 

For the first time since the days of the Roman Empire, 
Europeans took notice of the world beyond their bor- 
ders. Merchants travelled afar to trade with the peoples 
of the Byzantine Empire in southeastern Europe. The 
Crusades, a series of holy wars against the Muslims, en- 
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00s! from a French manuscript 
Building a medieval stone wall required great engineering 
skill. In this illustration, workers cut stone into squares and carry 
it to a crane. A man powers the crane by walking on the steps of 
a large moving wheel. Another worker carries mortar up a lad- 
der to the man who cements the pieces of stone together. 


couraged European trade with the Middle East (see Cru- 
sades). Italians in Genoa, Pisa, Venice, and other towns 
built great fleets of ships to carry the merchants’ goods 
across the Mediterranean Sea to trading centres in 
Spain and northern Africa. The Italians brought back 
goods from these seaports, Many of the goods were ex- 
Ports from cities in India and China. Leaders in the 
towns of northern Germany created the Hanseatic 
League to organize trade in northern Europe. 
Merchants exchanged their goods at great interna- 

tional trade fairs held in towns along the main European 
trade routes. Each fair was held at a different time of the 
year, and merchants travelled from one fair to another, 
The county of Champagne in northeastern France be- 
came the site of the first great European fairs. Its towns 
lay on the trade routes that linked Italy with northern Eu- 
rope. Flemish merchants brought woollen cloth to the 
fairs. Italian merchants brought silks, spices, and per- 
fumes from the Middle East, India, and China. Mer- 
chants from northern and eastern Europe brought furs, 
timber, and stone. The merchants not only traded their 
goods, but also exchanged ideas about new methods of 
farming, new industries, and events in Europe and the 
rest of the world. 

Medieval towns. Early towns were only small settle- 
ments outside the walls of a castle or a church. As the 
small towns grew larger, walls were built around them. 
Soldiers on the walls kept a lookout for attacking ar- 
mies. The towns were crowded because the walls lim- 


ited the amount of land available. Houses stood 
crowded together. The people had to build upward be- 
cause land was expensive, and many buildings were five 
or six storeys high. 

Streets were narrow, crooked, dark, and filthy. Until 
about 1200, they were not paved. The people threwall 
their garbage and rubbish into the streets, and disease 
spread quickly. During the 1200's, the people in some 
towns began to pave their streets with rough cobble- 
stones. They also took some steps toward increasing 
sanitation. 

A citizen who went out at night took his servants 
along for protection against robbers. The servants car- 
tied lanterns and torches because no town had any 
street lighting. The wide use of lamps, torches, and can- 
dies made fire one of the great dangers for a medieval 
town. Wealthy citizens had stone and brick houses, but 
most of the houses were made of wood. A large fire was 
likely to wipe out a whole town. The city of Rouen, in 
France, burned to the ground six times between 1200 
and 1225. 

After the merchants and craftsmen settled in the 
towns, they set up organizations called guilds. A guild 
protected its members against unfair business practices, 
established prices and wages, and settled disputes be- 
tween workers and employers. 

Guilds played an important part in town government. 
When the first guilds were organized, the towns had 
few laws to protect merchants or craftsmen. Most laws 
were made and enforced by the lord who owned the r 
land on which a town stood. As the townspeople gaine 
power, they demanded the right to govern theme oi 
Often, a guild forced a lord to grant the people a Hh ied 
giving them certain rights of self-government. a 
the townspeople’s fight for self-government, an s 
members of guilds often ran the new town govern 
ments. See Guild. 

The decline of feudalism. Economic mer T 
brought many changes to the social and polis ae 
zation of Europe. Money came back into use wit ite 
growth of trade and industry, the rise of towns aaa 
crusades. The manorial system began to break wa 
people grew less dependent on the land. Man pa peas 
ants ran away from the manors to the towns. Ot! mt 
ants bought their freedom with money that the pe 
by selling food to the townspeople. The lords o! ae 
towns encouraged new settlers to come. Ht stow 
granted freedom to peasants who settled in ti s vali 

The feudal system, which was based on nda si 
began to break down, too. Ruling lords coul Py ils. 

military and political service with money sii and of 
Their wealth provided better pay for the sol d betér 
ficials they hired. In return, the lords receive! asingl) 
service. They and their governments grew incr 

owerful. : un 
F Developments in the 1100's and 12005 laid the He ng 
dation for the eventual rise of great nation-staton nf En 
land and France. Such powerful kings as due accept 
land and Louis IX of France forced feudal lor nd better 
their authority. These kings developed new onl an 
forms of government. They also organized Hy al laws 
mies to protect the people, and established We ; 
and courts to provide justice throughout the 
Henry (lI) of England; Louis (IX). 


atthe same time, small but well-organized govern- 
nents took form in Flanders, and in Italian city-states in- 
duding Florence, Genoa, Siena, and Venice. 

[earning and the arts during the high Middle Ages 
were devoted to glorifying God and strengthening the 
power of the church. From 1100 to 1300, almost all the 
reat ideas and artistic achievements reflected the influ- 
nce of the church, 

Princes and labourers alike contributed money to 
juild the magnificent stone cathedrals that rose above 
medieval towns. The stained glass windows and sculp- 
wed figures that decorated the cathedrals portrayed 
wents in the life of Christ and other stories from the 
tible, The cathedrals still standing in the French cities of 
Chartres, Reims, Amiens, and Paris are reminders of the 
fith of medieval people. See Notre Dame, Cathedral of; 
Reims (picture). 

Increasing contact with Arab and Byzantine civiliza- 
tons brought back much learning that had been lost to 
turope since the end of the Roman Empire. Scholars 
translated Greek and Arabic writings from these civiliza- 
{ions into Latin, and studied their meanings. More and 
nore scholars became familiar with the writings of the 
Greek philosopher Aristotle. The scholars argued 
Whether Aristotle's teachings opposed those of the 
thutch, A field of thought called scholasticism grew out 
titheir discussions and writings (see Scholasticism). 
Anong the great teachers and writers of this period 
Vere Peter Abelard, Albertus Magnus, and Thomas 
Aquinas (see Abelard, Peter; Albertus Magnus, Saint; 
Aquinas, Saint Thomas). 

Students gathered at the cathedrals where the schol- 
‘lectured, Students and scholars formed organiza- 
A universities, which were similar to the 
ae guilds, From the universities came men to 
Ri e church and the new states, to practise law and 

ine, to write literature, and to educate others. 


The late Middle Ages 


ed 1300 and 1500, medieval Europe gradually 
i le acy modern Europe. During this period, the 
aed th a overlapped the period in European history 
pment ‘enaissance. For a discussion of the great de- 
eW oH Sin art and learning during this period, see 
orld Book article on Renaissance. 
Vanced, a Progress. Although art and learning ad- 
ti back Ei er areas of medieval civilization stood still or 
SOcially al pe had moved forward economically and 
i ae Without interruption during the high $ 
tndtions hag, he population had grown steadily, social 
panded ad improved, and industry and trade had 
inthe aoe These developments came to an end 
ne discont he population decreased, the people be- 
ars ai ented, and industry and trade shrank. 

ito natural disasters played a large part in the 
titanes pean Progress. From 1337 to 1453, England 
“pte Redon the Hundred Years’ War, which inter- 
tons (see H and exhausted the economies of both na- 
down of lundred Years’ War). In addition, the break- 
oy oan alism and manorialism caused civil war 
Vosto win ER of Europe. Peasants rose in bloody re- 
tought the nur edom from lords. In the towns, workers 
Powerless, ich merchants who kept them poor and 
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To add to the miseries of the people, the Black Death 
killed about a fourth of Europe's population between 
1347 and 1350. The Black Death, a form of bubonic 
plague, was one of the worst epidemic diseases (see Bu- 
bonic plague). Severe droughts and floods also brought 
death, disease, and famine. 

The growth of royal power. By the 1300s, the 
breakdown of feudalism had seriously weakened the 
feudal lords. At the same time, economic recovery had 
enriched the kings. With the help of hired armies, the 
kings enforced their authority over the lords. Royal 
infantry—newly armed with longbows, spears called 
pikes, and guns—defeated armies of feudal knights. 

Meanwhile, the kings greatly increased their power 
by gaining the support of the middle classes in the 
towns. The townspeople agreed to support the kings by 
paying taxes in return for peace and good government. 
These developments gave birth to modern Europe. 

Troubles in the church. The power of the popes 
grew with that of the kings, and bitter disputes arose be- 
tween the rulers of church and state. Churchmen took 
an increasing part in political affairs, and kings inter- 
fered in church affairs more and more. The popes some- 
times surrendered their independence and gave in to 
the kings. This happened especially from 1309 to 1377, 
when the popes ruled the church from Avignon, France. 
After the popes returned to Rome, disputes over the 
election of popes divided the church. Two, and some- 
times three, men claimed the title of pope. Such dis- 
putes hurt the influence of the church. They also caused 
criticism of church affairs and of church teaching. The 
religious unity of western Europe was weakened, lead- 


a, 
In the Middle Ages, cathedrals were decorated with stained 
glass windows portraying stories from the Bible. 
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ing to the Protestant Reformation of the 1500's. See 
Christianity (The division of the church); Pope (The trou- 
bles of the papacy); Reformation. 

The growth of humanism. During the late Middle 
Ages, scholars and artists were less concerned with reli- 
gious thinking, and concentrated more on understand- 
ing people and the world. This new outlook was called 
humanism. The scholars and artists of ancient Greece 
and Rome had emphasized the study of humanity. Schol- 
ars and artists of the late Middle Ages rediscovered the 
ancient works and gained inspiration from them. Archi- 
tects began to design nonreligious buildings, rather 
than cathedrals. Painters and sculptors began to glorify 
people and nature in their works. Scholars delighted in 
the study of pre-Christian authors of ancient times, Dur- 
ing the late Middle Ages, more and more writers com- 
posed prose and poetry not in Latin but in the vernacu- 
lar (native) languages, including French and Italian. This 
increasing use of the vernacular opened a new literary 
age, and gradually brought learning and literature to the 
common people. 

The political, economic, and cultural changes of the 
late Middle Ages gradually changed Europe, and by the 
early 1500's it was no longer medieval. But the culture 
and institutions of the Middle Ages continued to influ- 
ence modern European history. 


Related articles in World Book. For a discussion of political 
developments in western Europe during the Middle Ages, see 
the History sections of the articles on Austria; Belgium; Eng- 
land; France; Germany; Italy; the Netherlands; Spain; and 
Switzerland. Other related articles include: 

Agriculture (picture: The use of Hanseatic League 
horses for farm work) Holy Roman Empire 


Architecture (Medieval architec- Homage 

ture) Humanism 
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Questions 


How did the Germanic invasions of the A.D. 400s change Euro- 
pean life? 

What two church institutions preserved learning during the 
early Middle Ages? 

What were Charlemagne’s accomplishments? 

What was feudalism? What did it accomplish for medieval Eu- 
rope? 

What were the three classes of medieval society during feudal 
times? 

Why did towns develop during the high Middle Ages? 

What was a fief? a manor? a vassal? a guild? the Black Death? 

Why did economic and social progress come to a halt in the late 
medieval period? 

What forces weakened the church in the late Middle Ages? 

What was humanism? How did it affect medieval society? 

Middle America is a term geographers use for the 

area between the United States and South America 

Middle America includes Mexico, Central America, and 

the West Indies. All the countries, except El Salvador, 

have coasts on the Caribbean Sea. 
Related articles in World Book include: 


Caribbean Sea Jamaica 
Central America Mexico 
Cuba Puerto Rico 
Dominican Republic West Indies 
Haiti 


Middle class is a group of people between the upper 
class and the lower class in a society. The term middle 
class first came into general use during the early 1800s 
in Europe. It referred to the bourgeoisie (business oe 
a group that developed between the aristocrats and 
peasants. 

Sociologists use the term social stratification to de y 
scribe the process of dividing societies into classes. e 
process is based on many factors, chiefly a persons S 
cupation. Other factors include income, power, repu 
tion, and wealth. The majority of middle-class penia 
work for a living and do not inherit great waait Ri 
middle-class occupations do not involve manual la 15 
They include those of business owners and manage” 
clerks, lawyers, doctors, and teachers. methe 

Many values held by middle-class people bees H 
principal values of society. These values included 
according to the moral standards of the community, 
achieving financial success, advancing in a job, a 
owning property. During the 1950's and early ee 
many middle-class people were more concerns ia 
achieving their goals than with changing conan 150 
society. But from the mid-1960's on, more mem i 
this group, particularly the younger and better € certain 
cated, became active in society. They objected Bi ex 
conditions, rather than simply accepting them. ae 
ample, many middle-class people supported F ination 
movements and protested against racial discrim! 

See also Social class. 
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‘lake life in the Middle East range from modern cities to traditional farms. The city scene 
Ms ma square in Istanbul, Turkey, dominated by a huge mosque—an Islamic house of 
ip. The farming scene shows traditional farming methods being used in southern Lebanon. 


Middle East 


Pout is a large region that covers parts of 
are Pa southwestern Asia, and southeastern 
iii olars disagree on which countries make up 
Siiran S East. But many say the region consists of 
lebanon (Ai Egypt, Iran, Iraq, Israel, Jordan, Kuwait, 
iy, United a Qatar, Saudi Arabia, Sudan, Syria, Tur- 
Fcties c rab Emirates, and Yemen. Altogether, these 
Neres ha an area of about 9,694,000 square kilo- 
Much of vai a population of about 262 million. 
sie Tigris e Middle East is hot desert. But the valleys 
vot were eae rivers in Iraq and the Nile in 
thilzations a omes of two of the world’s first great 
fons stag mer and ancient Egypt. These civiliza- 
ilso the birthp| in the area after 3500 B.C. The region is 
any, i il major religions—Judaism, 
a eet of Islam in the A.D. 600s, Islamic pow- 
tent of the ee the Middle East. More than 90 per 
Muslim ie are Muslims—followers of Islam. The 
Shiah, Sunni ve split into two main groups—Sunni and 
Hein taney Muslims are in the majority. But many peo- 
Most i Iraq are Shiites. 
Arabs, Others people of the Middle East are Muslim 
Mricans, aaus and ethnic groups include black 
rds, and Tike Copts, Greeks, Iranians, Jews, 


€ Midd! . 
Nee as le is an area of great economic impor- 

lis also a scen e world’s major oil-producing regions. 
Conflict of much political instability, unrest and 


#08 


Ance: People 

, “estry, 

Various ana people of the Middle East belong to 

y inguage anae which are based largely on cul- 
and history. Ethnically, more than three- 


quarters of the Middle Eastern people are Arabs. Al- 
though they live in different countries, the Arabs share a 
common culture and a common language, Arabic. Irani- 
ans and Turks also form major ethnic groups in the re- 
gion. Smaller groups in the Middle East include Arme- 
nians, Copts, Greeks, Jews, Kurds, and various black 
African groups. 

Way of life. Until the 1900's, most Middle Eastern 
people lived in villages or small towns and made a liv- 
ing by farming. Only a small number lived in cities. 
Since World War Il (1939-1945), many people have 
moved away from the rural villages to urban areas. 
Today, in most Middle Eastern countries, more than half 
the people live in cities. Middle Eastern people have 
strong ties to their families and to their religious and 
language groups. 

In general, city dwellers in the Middle East have a 
more modern way of life than the rural villagers. In the 
cities, cars and people move about at a fast pace. People 
hold jobs in business, education, government, and the 
media. Television, which is widely viewed, introduces 
Western ideas and tastes, though some Muslim leaders 
are opposed to Western influences. 

In rural areas of the Middle East, the way of life is 
slowly changing. Better fertilizers, irrigation methods, 
and machinery have made life easier for some farmers. 
But many farmers still use the same kinds of tools and 
methods that their ancestors used hundreds of years 
ago. Some people of the Middle East are nomads. These 
people live in the desert and herd cattle, goats, and 
sheep. 

Since the mid-1900s, changes have occurred in the 
status of urban women in the Middle East. Women in 
rural areas have always done farm work alongside their 
husbands, but most urban women were confined to 
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Olis the Middle East's most im] i 

leE portant mineraLproduct. Work- 
tsat Port Rashid in the United Arab Emirates, above, are load- 
ing barrels of oil onto oil tankers. 


Bone. Today, many women in the cities have jobs 
eons education, and government. For more infor- 
ae non the people of the Middle East, see the People 
eo ofthe various country articles. 

oo and language. The Middle East is the birth- 
3 “ae jaism, Christianity, and Islam. More than 90 
isn ol ne area's population, including most Arabs, 
‘ea Turks, are Muslims. Christians make up 
rps pen em of the population. The largest Christian 
ab le Coptic, Greek Orthodox, and Maronite 
the ations. Jews, who make up only 1 per cent of 
aration, live in Israel. 

ae language of the Middle East is Arabic. Writ- 
Ro is the same throughout the region, but the 
tanis aaa differs from country to country. Per- 
speak ae pan language of Iran. People in Turkey 
ages a . Most Israelis speak Hebrew. Other lan- 
Kurdish Middle East include Baluchi, Greek, and 


ter 


Land 


In 
ane part of the Middle East, mountains 
urus Mo rior plateaus. The Pontic Mountains and the 
gros ans rise in Turkey, and the Elburz and 
e ais extend across Iran. 
teau, everal lar part of the Middle East is a vast arid pla- 
and Eastern ae deserts lie in this area. The Western 
Rubal khali, eserts of Egypt are part of the Sahara. The 
ches A nown in English as the Empty Quarter, 
The Middle E, southern Saudi Arabia. 
Stis-Eupy e East has two major river systems—the Ti- 


h : 
begin in pe and the Nile. The Tigris and Euphrates 


ànd Irag, | € mountains of Turkey and flow through Syria 


n Iraq, the rivers meet and form the Shatt al 


* agricultur 
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Arab, which empties into the Persian Gulf. The Nile 
flows north through Sudan and Egypt to the Mediterra- 
nean Sea. 


Economy 


Agriculture has long been the Middle East's most im- 
portant economic activity. More than half the people are 
farmers. But the discovery of oil in the Middle East in 
the early 1900's has radically changed the economy of 
some countries. Oil production has become a major in- 
dustry. Manufacturing is increasing, particularly the 
manufacture of products made from oil. In some coun- 
tries, especially Egypt, tourism is a major industry. 

Agriculture. The chief crops of the Middle East in- 
clude barley, cotton, oranges, sugar cane, tobacco, and 
wheat. Many Middle Eastern farmers do not own their 
land. But since World War II (1939-1945), a growing 
number have become owners of the small farms they 
work. In such countries as Egypt and Iraq, the amount of 
farmland has doubled since the late 1800s. The use of 
fertilizers, improved equipment, and better irrigation 
methods have helped bring about the increase. But 
many farmers continue to use traditional machinery and 
methods. 

Mining. Oil is by far the most important mineral 
product of the Middle East. The region has about three- 
fifths of the world’s known oil reserves. The major oil 
producers are Iran, Oman, Qatar, Saudi Arabia, and the 
United Arab Emirates. Most of the oil is sold to Euro- 
pean countries and Japan. The governments of the oil- 
producing countries use much of the income from oil 
sales to build roads, develop new industries, and pro- 
vide services for their people. 

In 1960, some oil-producing countries formed the Or- 
ganization of Petroleum Exporting Countries (OPEC) to 
gain more control over oil prices. During the Arab- 
israeli War of 1973, some Arab members of OPEC 
stopped or reduced oil shipments to countries support- 
ing Israel. Prices of oil in those countries rose sharply. 

Other minerals mined in the Middle East include coal, 
iron ore, and phosphates. Coal mines operate in Iran 
and Turkey. Egypt and Turkey produce iron ore. Jordan 
supplies a fifth of the world’s phosphates. 

Manufacturing. The major manufacturing countries 
of the Middle East are Egypt, Iran, and Turkey. Together, 
these three countries produce 6 per cent of the world’s 
refined sugar and 5 per cent of its cement and cotton 
cloth. The Middle East also produces small amounts of 
fertilizers, paper, and steel. Israel manufactures a variety 
of specialized technological products, such as computer 
parts and fighter aircraft. In the late 1960s, the oil- 
producing countries began to develop industries that 
make use of oil. These industries include the manufac- 
ture of chemicals and plastics. 


History 


Early civilizations. People lived in parts of the Mid- 
dle East as early as 25,000 B.C. It was in this region that 
e began around 8000 B.C. Between 3500 and 
3100 B.C, two of the world’s earliest great civilizations— 
those of Sumer and Egypt—developed in the region. The 
Sumerian civilization developed on the fertile plain be- 
tween the Tigris and Euphrates rivers (see Sumer). It 
was later absorbed by the Babylonian Empire. The Egyp- 
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tian civilization arose in the Nile Valley (see Egypt, An- 
cient). About 1900 B.C, a people called the Hittites came 
to power in what is now Turkey. Other peoples, such as 
the Hebrews and the Phoenicians, also organized socie- 
ties in the region. 

Beginning in the 800's B.C., a series of invaders con- 
quered these civilizations. The invaders included the As- 
syrians, the Medes, the Persians, and, finally, Alexander 
the Great. Alexander conquered the Middle East in 331 
B.C. and united it into one empire. He died in 323 B.C. 
The next 300 years, called the Hellenistic Age, brought 
great achievements in scholarship, science, and the arts. 

By 30 B.C, the Romans had conquered much of the 
Middle East. During Roman rule, Jesus Christ was born 
in Bethlehem and died in Jerusalem. Christianity spread 
throughout the Roman Empire, replacing pagan cults. 
Christianity was the major religion of the Middle East 
until the rise of Islam in the A.D. 600s. 

Islamic empires. Muhammad, the founder of Islam, 
was born in Mecca in about 570. In 622, he moved to the 
oasis of Medina, where he became the head of a small 
religious and political community. After his death in 632, 
his followers, called Muslims, conquered what are now 
Egypt, Iraq, and Syria. Many of the conquered people 
adopted Islam and the Arabic language. By 711, Arab 
Muslim rule extended from what is now Spain in the 
west to Iran in the east. Muslims of the Umayyad family 
ruled these lands from the city of Damascus. In 750, the 
Abbasid family overthrew the Umayyads and made 
Baghdad the capital of the Islamic Empire. 

During Abbasid rule, groups of Muslim Turks in- 
vaded from central Asia. The most important were the 
Seljuk Turks. They took over Baghdad in 1055, and then 
they conquered what are now Syria and Palestine. In 
1258, Mongols from China conquered Baghdad and de- 
stroyed the remains of the Abbasid government. 

In the 1300s, the dynasty (family of rulers) of the Otto- 
man Turks became established in Anatolia (now Turkey). 
In the early 1500's the Ottomans added the Arab lands of 
the Middle East to their empire. By that time, they had 
also advanced into the Balkan Peninsula. In the 1700's 
and 1800's, the Ottoman Empire declined in power and 
size in the face of new, strong states that developed in 
Europe. By World War | (1914-1918), some European 
countries had gained much economic and political influ- 
ence in the Middle East. 

World War I. During World War I, the Ottoman Em- 
pire joined with Germany against Britain (also known as 
the United Kingdom), France, Italy, and Russia. Arabs 
who hoped to win independence from the Ottoman 
Turks supported the European Allies, Britain promised 
to help create Arab governments in the Middle East 
after the war. But Britain also agreed with France to di- 
vide the Middle East into zones of British and French 
rule and influence. In 1917, Britain issued the Balfour 
Declaration, supporting the creation of a Jewish home- 
land in Palestine—but without violating the civil or reli- 
gious rights of the Arabs (see Balfour Declaration). 

In 1923, the defeated Ottoman Empire became the Re- 
public of Turkey. The League of Nations divided most of 
the Arab lands of the Middle East into mandated territo- 
ries (see Mandated territory). France took control of 
Lebanon and Syria. Britain received the mandates for 
Iraq, Jordan (called Trans-Jordan until 1949), and Pales- 


tine. Britain also kept control over Egypt, which it had 
conquered in 1882. The Arabs conducted a struggle for 
independence in the years after the war. Many territo- 
ries gained independence in the 1930's and 1940s, 

Palestine. Between 1933 and 1935, more than 100,000 
Jewish refugees fled to Palestine from Nazi Germany 
and Poland. The Jewish immigration alarmed the Pales- 
tinian Arabs, who wanted Palestine to become an inde- 
pendent Arab state. In 1936, they called a general strike 
that almost paralysed Palestine. They declared the strike 
would last until the British halted Jewish immigration, 
But after about five months, the Arabs ended the strike 
without achieving their goals. 

In 1947, the United Nations (UN) voted to divide Pales- 
tine into two states, one Arab and one Jewish. The Jews 
accepted this solution and established the State of Israel 
on May 14, 1948. The Arabs, who made up about two- 
thirds of the population of Palestine, rejected the plan, 
The next day, five Arab states—Egypt, Jordan, Iraq, Leba- 
non, and Syria—attacked Israel. The Israelis defeated the 
Arabs. 

When the war ended in 1949, Israel had about half the 
land that the UN had assigned to the Arab state. Egypt 
controlled the Gaza Strip, and Jordan occupied and later 
annexed the West Bank of the Jordan River. The city of 
Jerusalem was divided between Israel and Jordan. ; 
About 700,000 Palestinian Arabs had fled or been driven 
out of the land that was now Israel. They became refu- 
gees in Gaza, the West Bank, Syria, and Lebanon. 

Continuing conflict. During the 1950's and 1960s, 4 
new generation led by young army officers took over 
the governments of many Arab states. They overthrew 
leaders who had cooperated with Great Britain and ; 
France. They hoped to bring about a political unification 
of the Arab world and to remove any European influ- 
ence. Gamal Abdel Nasser, the leader of Egypt, became 
the symbol of these hopes. In 1956, Nasser seized ned 
Suez Canal in Egypt from its British and French od 
Britain, France, and Israel invaded Egypt. Pressure fro 
the United States, the Soviet Union, and other nations 
forced the invaders to withdraw. inga 

In May 1967, the Arabs believed Israel was planni n 
major attack on Syria. Nasser sent Egyptian a E 
the Sinai Peninsula and closed the Straits of tian val 
entrance to the Israeli port of Elat. On June 5, he ae 
air force retaliated by destroying most of eA i ie 
of Egypt, Syria, and Jordan. In the following six € We 
rael seized the Sinai Peninsula and the Gaza E 
Egypt, the Golan Heights from Syria, and the Wes ia 
lincluding East Jerusalem) from Jordan. Almost 1 
Palestinian Arabs came under Israeli rule. 

The Palestine Liberation Organization (PLO) 
in 1964, became an important force in the Mid f pales 
after the 1967 war. The PLO is a confederation 0 pén 
tinian Arab groups that wants to establish an ao as the 
in Palestine. The Arab nations recognized the Pl 
representative of the Palestinian people. surprise 

In October 1973, Egypt and Syria launched igs isa 
attack against Israel. They were driven back by 
lis. Most of the fighting ended by Noveinbel nt Anwar 

Attempt at peace. In 1978, Egyptian Preside! iy 
el-Sadat, Israeli Prime Minister Menachem ee 
U.S. President Jimmy Carter held discussions 4 reement 
David in the United States. The result was an a9} 


), founded 
dle East 


talled the Camp David Accords. Israel agreed to with- 
draw from Egypt's Sinai Peninsula. Egypt and Israel 
fledged to Negotiate with Jordan and the Palestinians to 
antself-rule to the West Bank and the Gaza Strip. 
Egyptand Israel signed a peace treaty in 1979, and Is- 
fel withdrew from the Sinai, But many Arabs strongly 
tilicized the Egyptian-Israeli treaty. No progress was 
‘tude in deciding the future of the West Bank and Gaza. 
Recent developments. In the 1970's and 1980s, 
‘am emerged as a strong force in Middle Eastern poli- 
iis The region continued to be troubled by conflicts. 
‘Inthe 1970's in Lebanon, an uneasy balance between 
eMuslim and Christian communities collapsed. The 
‘onflict was sparked by the presence of armed PLO 
members in the country. The Muslims supported the 
MO fighters, and the Christians opposed them. But at 
heheart of the conflict was the fact that Lebanon's 
fuo Muslim population demanded more power in 
een The Christians opposed Muslim de- 
oh increased power and resented the Muslim- 
aa e In 1975, civil war broke out. In 1976, neigh- 
9 Syria sent troops to Lebanon to help restore 
He 1991, agreements between the opposing sides 
adan end of most of the fighting in Lebanon. 
en occurred in Iran in 1979. Ayatollah 
gwemment ae followers took control of the 
Wiblic tn 198 ini declared Iran to be an Islamic re- 
ipiis 0, Iran and Iraq went to war over territorial 
i sand other disagreements. The fighting contin- 
tor eight years, In August 1988, the two nations 
M edto a cease-fire plan. 
A ae steel conflict flared up again at the end of 

; aos of the West Bank and the Gaza 

Ops Ace against Israel's occupation. Israeli 
led Va out 300 protesters. Several Israelis were 
bth ties with re” has continued. In July 1988, Jordan 

hinistrative ith the West Bank and abandoned the ad- 

3 eae financial functions it had handled. 
Tcognized | er 1988, the PLO renounced terrorism and 
Sate of lee right to exist. It also proclaimed a 

igast nE although this state had no territory. 
States and a 90, Iraq invaded Kuwait. The United 
ibia to ee sent military forces to Saudi 
SiON. These n that country against a possible Iraqi in- 
Mly coala oS and Saudi Arabia formed an allied 
Ween Irag are In January 1991, war broke out be- 
qand these nations. In February, the allied co- 
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A historic agreement be- 
tween Israel and the Palestine 
Liberation Organization (PLO) 
was signed on Sept. 13, 1993, 
in Washington, D.C. The two 
bitter enemies agreed to work 
to end their conflicts. Follow- 
ing the signing, Israeli Prime 
Minister Yitzhak Rabin, far 
left, and PLO leader Yasir Ara- 
fat, near left, shook hands as 
United States President Bill 
Clinton looked on. 


alition defeated Iraq and forced its troops to leave Ku- 
wait. See Persian Gulf War. 

In October 1991, a peace conference began between 
Israel, Arab nations of the Middle East, and residents of 
the Gaza Strip and the West Bank. In 1993 Israel and the 
PLO agreed to recognize each other, On Sept. 13, 1993, 
they signed an agreement that included steps for end- 
ing their conflicts. The agreement provided for the start 
of a plan for self-government for, and Israel's withdrawal 
from, the Gaza Strip and the West Bank. 

Israel completed its withdrawal from Jericho and 
most of the Gaza Strip in May 1994. The Palestinian Na- 
tional Authority, with Yasir Arafat as president, took over 
as governing body of the zones of Palestinian self-rule. 

In 1994, King Hussein of Jordan and Israel's prime 
minister, Yitzhak Rabin, made a non-belligerency Inon- 
aggression) pact between their two countries. 

Related articles in World Book include: 


Countries 
Bahrain Jordan Sudan 
Cyprus Kuwait Syria 
Egypt Lebanon Turkey 
Iran Oman United Arab 
Iraq Qatar Emirates 
Israel Saudi Arabia Yemen 
Other related articles 
Arabs Islam Petroleum 
Desert Mediterranean Sea 
Outline 
I. People 
A. Ancestry C. Religion and language 
B. Way of life 
I, Land 
ll. Economy i 
A Agriculture C. Manufacturing 
B. Mining 
IV. History 


Questions 


What is the major religion of the Middle East? 

What is the region's most important mineral product? 

Whose discussions resulted in the Camp David Accords? 

Why did some oil-producing countries form OPEC? d 

When did the Middle East become part of the Ottoman Empire? 

What were the sources of conflict between Christian and Mus- 
lim groups in Lebanon in the 1970s? 

When did the PLO become prominent? 

What is the chief language of the Middle East? 

Where is the Empty Quarter? 
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Middle Stone Age. See Prehistoric people (How 
prehistoric hunters lived); Stone Age. 

Middle Temple. See United Kingdom, Legal systems 
of the (The legal profession); Inns of Court. 
Middlesbrough (pop. 141,700) is an industrial port 
and local government district in Cleveland, northeastern 
England. Formerly a significant producer and exporter 
of coal, iron, and steel, Middlesbrough is now an impor- 
tant reception centre for North Sea oil. Its docks handle 
cargo bound for all parts of the world, especially the 
Middle and Far East. An important export is locally 
mined potash. Other industries include engineering and 
the production of chemicals, clothes, electrical goods, 
mining equipment, and petroleum. Middlesbrough has 
a famous transporter bridge crossing the River Tees. 
The town also has a golf course and a Stadium. 

Middlesbrough was founded in 1830 by Joseph 
Pease. A 200-hectare farm owned by Pease provided the 
site for the town’s first buildings. See also Cleveland. 
Middleman. See Trade (The use of markets). 
Middlesex was a small, densely populated county of 
England that was abolished as an administrative area in 
1965. Most of what was Middlesex is now included in 
the London boroughs of Barnet, Brent, Ealing, Enfield, 
Haringey, Harrow, Hillingdon, and Hounslow. A small 
area became part of Hertfordshire, and another area 
was taken into Surrey. 

Middleton, Thomas (1570?-1627), was an English 
playwright whose work was popular both during his 
lifetime and during the later 1600's. His work shows 
keen observation of the people and life of his times. 
Many scenes in his plays have great dramatic strength, 
but the construction of the plays as a whole is less 
strong. He wrote several plays in collaboration with 
other dramatists, particularly Thomas Dekker and Wil- 
liam Rowley. 

Middleton's comedies, which contain very broad hu- 
mour, include A Trick to Catch the Old-One (1608) and A 
Chast Mayd in Cheape-side (16132), His most powerful 
tragedy is Women Beware Women (16212). He wrote 
The Changeling (1623) with Rowley. In 1624, Middleton 
wrote a political drama, A Game at Chesse, which re- 
flected the people's opposition to the Proposed mar- 
riage of Prince Charles (later Charles I) to a Spanish prin- 
cess. For this, Middleton was rebuked by the Privy 
Council. Middleton was probably born in London. 

See also Dekker, Thomas, 

Midge is any of a large family of small flies. Midges 
look like tiny mosquitoes, but true midges do not bite. 
There are about 2,000 species of midges. Midges have 
slender bodies and long, thin legs. Adult males have 
feathery antennae. These insects often appear at dusk in 
large numbers. 

The /arva (immature form) of a midge resembles a 
small worm. It may be green, white, or red. The red lar- 

vae are sometimes called bloodworms, Midge larvae 
are found in mud, in water, or on decaying plant matter. 
The larvae of many species build tubes in which they 
live. They make these out of mud and Pieces of plant 
material. The larvae are a major source of food for 
larger insects and fish. 

Several families of flies that have the word midge as 
part of their name are not really midges. These include 
the biting midges. Biting midges have stout bodies and 


a painful bite. They are found near lakes and rivers and 
around beaches. Some people call biting midges sand 
flies (see Sand fly). 

Scientific classification. The midge belongs to the midge 
family, Chironomidae. The biting midge belongs to the biting 
midge family, Ceratopogonidae. | 
Midget. See Dwarf. 

Midlands, The, is a geographical region in the centre 
of England. The term is generally applied to the counties 
of Leicestershire, Northamptonshire, Warwickshire, 
West Midlands, Derbyshire, Staffordshire, and Notting: 
hamshire. 

The Midlands includes the two important coalfields 
of Staffordshire and the area around Stoke-on-Trent 
called the Potteries. It is the most important area in the 
world for the manufacture of pottery and porcelain, The 
industrial area known as the B/ack Country is in south: 
ern Staffordshire. The principal Midlands city is Bir- 
mingham, which is the second largest city in the United 
Kingdom. 

Midlothian (pop. 77,969) is a local government district 
in Lothian Region, Scotland. It is considerably smaller 
than the old Scottish county of Midlothian, which was 
abolished in 1975. The district includes such localitiesas 
Dalkeith, Bonnyrigg, and Pennicuik. Once famous for 
coal mining and paper making, Midlothian now has a 
wide range of modern industries, including electronics 
and the production of crystal glass. : 

The area covered by the present district of Midlothian 
has a number of interesting places to visit. They include 
Dalkeith House, owned by the Dukes of Buccleuch; 
Newbattle Abbey, a Cistercian abbey founded in 1140; 
and Vogrie Estate Country Park. $ 
Midnight sun is a term used for the sun when it can 
be seen 24 hours a day in the earth's polar regions. At 
the North Pole, the sun never sets for six months, fog 
about March 20 to September 23. At the South Pole, 
sun remains above the horizon from about September 
23 to March 20. The length of periods of continuous 
sunlight decreases as the distance from either po Ur 
creases. At an imaginary line called the Arctic Circ a 
such a period occurs for only a few days around a 
21. At another imaginary line, the Antarctic Circle, i 
for a day or two around December 21. ; 

The midnight sun is caused by the tilting 0 A 
axis in one direction as the earth travels around le F, 
One pole slants toward the sun for six months, W! a 
other pole slants away from the sun and receives ia 
sunlight. As the earth revolves around the sun, it a m 
spins on its axis. This spinning motion makes ha ai 
pear to rise and set at regular intervals, causing y 
night on most of the earth. 

See also Antarctic Circle; Arctic Circle; Dyo 
Midway, Battle of. See World War II (The ti 
turns); Midway Island. stof 
Midway Island lies 2,090 kilometres northwe: ois: 
Honolulu in the Pacific Ocean. It is made up of a area 
lands in an atoll 10 kilometres in diameter. It ae eit 30 
of 5 square kilometres and a total coastline of a The 
kilometres. Midway has a population of abor annex? 
United States discovered Midway in 1859, an! le relay 
it in 1867. United States companies built a ne 5. 
Station there in 1903, and an airport in 1935. TI 
Navy Department controls the island. 


f the earths 
sun. 


solth Pole 
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The midnight sun provides continuous sunlight in the Arctic Circle for a few days around June 
1, above. In the illustration on the left, both the Arctic Circle and North America are in sunlight. In 
theillustration on the right, the rotation of the earth has turned North America away from the sun 


into darkness, but the Arctic Circle remains in sunlight. 


The Battle of Midway was one of the main naval bat- 

les in World War II (1939-1945). From June 4 to June 6, 

192, U.S. land- and carrier-based planes attacked a Japa- 

nese fleet approaching the islands. They sank four air- 

aft carriers and one heavy cruiser. The United States 
lostthe destroyer Hammann and the aircraft carrier 

Yorktown. 

_The Battle of Midway was the first decisive U.S. naval 

Victory over the Japanese in World War II. It crippled 

apans naval air power and ended Japan’s attempt to 

pa Midway as a base from which to strike Hawaii. 
any military experts believe it was the turning point in 

the Pacific campaign. 

See also World War Ii (The tide turns). 

i “va is someone who looks after women during 

ii rans and postnatal period. A midwife helps 

isol k aby and oversees its care in the first four 

ah ife. Most midwives are women. Midwifery is a 
bie persion from medicine and nursing (al- 

‘hes ape may go on to qualify as midwives). Mid- 

ae nsed to practise after studying for several 

ty Res of a midwife are focused on three 

i aber, i bearing: antenatal (before birth), birth, 
racy in lafter birth). From the start of the preg- 

An ee tries to ensure the mother and baby 
ator ealth. Antenatal care includes monitoring 
evelopmen physical condition and checking for normal 

tential ae in the womb. The midwife identifies po- 

abo knows Rhe well-being of the mother or baby. She 
aises the when a doctor's care is needed. The midwife 
tebih, mother on how to look after herself before 

When the 

sists in thed 

local materni 
re Monitor 


baby is ready to be born, the midwife as- 
elivery. This may take place at home or in a 
ity unit. After the birth, the mother and baby 
ilow the Se Home visits over the following weeks 

e exact wie to check on the family’s progress. 
country, view e of midwives varies from country to 
Midwives b Scandinavian mothers are cared for by 
i » ut in North America, pregnancy and child- 


i 
are al à 
Imost exclusively the responsibility of doctors. 


In most developing countries, midwives play a vital part 
in public hygiene. They teach mothers about the bene- 
fits of clean water, good housing, and nutrition. Mid- 
wives may also take charge of immunization pro- 
grammes and family planning clinics. 

Midwife toad is a small toad native to central and 
southwestern Europe. It is called midwife, or obstetrical, 
toads because the male helps care for the eggs. They 


The male midwife toad carries the fertilized eggs like a bunch 


of grapes attached to its hind legs until the tadpoles hatch. 

are about 5 centimetres long. The female lays from 20 to 
60 eggs in two strings. The male fastens them to his legs 
and carries them until they hatch. He usually hides 
under a stone or in some other place while he carries 
the eggs. He comes out only after dark and bathes the 
eggs in a pond or stream. After three weeks he takes 
them into the water, where tadpoles hatch. 

Scientific classification. The midwife toad belongs to the 
family Discoglossidae. The midwife toad is Alytes obstetricans. 
The Iberian midwife toad is A. cisternasi. 

Mies van der Rohe, Ludwig (1886-1969), was one of 
the most influential architects of the 1900's. He won fame 
for the clean, uncluttered design of his buildings of 
brick, steel, and glass. His architectural philosophy is 
sometimes summarized by the phrase “less is more.” 

Mies, as he was called, was born in Aachen, Germany. 
He built his first steel-framed building in 1927 at the 
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Werkbund exposition he directed in Stuttgart, Germany. 
Two years later, he built his famous German Pavilion at 
an international exhibition in Barcelona, Spain. It fea- 
tured onyx partition walls, a hovering slab roof, and trav- 
ertine walls. The building enclosed space in an abstract 
manner through its asymmetrically placed wall elements 
that extended beyond the body of the building. 

In 1930, Mies became director of the Bauhaus school 
of design in Dessau, Germany, That same year, he built 
the Tugendhat house in Brno, in what is now the Czéch 
Republic. The Tugendhat house applied his abstract 
principles of composition to domestic architecture. Two 
years later, Mies moved the Bauhaus to Berlin where he 
remained until it was closed in 1933. 

Mies moved to the United States in 1938. He became 
director of the school of architecture, planning, and de- 
sign at the Armour Institute in Chicago, later the Illinois 
Institute of Technology (IIT). In 1939, Mies began plan- 
ning a new campus for IIT. He left the symmetrical steel 
skeletons of the buildings exposed and combined them 
with great expanses of glass and carefully arranged pan- 
els of brick (see Architecture {Ludwig Mies van der 
Rohel). One of his most praised buildings is the Seagram 
Building (1958) in New York, which he co-designed with 
Philip Johnson. It shows his love of fine materials and 
regular forms that he believed were applicable to any 
type of building. 

See also Bauhaus; Furniture (The Bauhaus). 

MIS See Security service. 

Mignonette is an attractive garden plant of Europe 
and North America. Its name comes from a French word 
which means /ittle darling. The mignonette has a low, 
bushy mass of smooth, soft-green leaves. The tiny flow- 
ers grow on tall spikes. They are yellowish-white with 
reddish pollen stalks inside, and have a delightful fra- 
grance. Gardeners have produced larger-flowered mig- 
nonettes, which are less 
fragrant. Some of the culti- 
vated varieties make excel- 
lent border plants. The mi- 
gnonette grows best in a 
cool temperature and a 
light soil. It is a hardy plant 
that may be grown from 
seed plantings in late 
spring and midsummer. 

Scientific classification. 
The mignonette belongs to the 
mignonette family, Rese- 
daceae, It is Reseda odorata, 


m 


Migraine. See Head- 
ache. 

Migration, in biology, is the movement of animals to a 
place that offers better living conditions. Many birds, 
fishes, insects, and mammals regularly migrate to avoid 
unfavourable changes in weather or food supply. 
Human beings also migrate, but they do so for political 
and social reasons as well as biological ones. For infor- 
mation on human migrations, see Immigration. 

Biologists use the term migration to describe several 

types of movements. Some biologists, particularly those 
who study insects, refer to one-way journeys as migra- 
tions. Such movements take place when animals leave 
an area in search of better living conditions, and neither 
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they nor their descendants necessarily return to the 
original area. Other biologists refer to the long-term his- 
torical-changes in the distribution of animals as migra- 
tions. But most biologists define migrations as regular, 
round-trip movements between two areas. Each area of 
fers more favourable living conditions than the other at 
some point in the animals’ lives. This article discusses 
such regular, round-trip migrations, 

Migrations take place on land, in water, or in the air, 
Some animals migrate only short distances. For exam- 
ple, many frogs and toads make yearly migrations of 
only a few kilometres between their breeding and non- 
breeding grounds. Other migrations cover thousands of 
kilometres. Arctic terns rank among the animals that mi- 
grate farthest. These birds travel as much as 35,000 kilo- 
metres in a year. 

Types of migrations. Most migratory animals make 
(1) daily migrations or (2) seasonal migrations, Other mi- 
gratory animals make only one or a few round-trip jour- 
neys during their lifetime. 

Daily migrations take place among many of the small, 
drifting animals that live in the ocean. These plankton 
animals swim hundreds of metres below the surface 
during the day. Each night, they migrate to the upper 
levels of the water. 

Seasonal migrations take place twice a year. They 
occur in connection with periodic changes in tempera 
ture or rainfall. There are three main kinds of seasonal 
migrations: (1) latitudinal migrations, (2) altitudinal mi- 
grations, and (3) local migrations. s 

Bats, seals, and most species of migratory birds per 
form /atitudinal migrations. That is, they migrate in bast 
cally a north-south direction. Some mountain-dwelling 
animals make altitudinal migrations up and down the 
mountain slopes. For example, ptarmigan and red deer 
spend summer in high elevations and move to love 
areas in winter. Many tropical birds and mammals make 
local migrations. They move to moister regions of the 
tropics during the dry season and return to their origi- 
nal homes when the rainy season begins. He 

Less frequent migrations are made by some a 
For example, salmon are born in freshwater streams es 
soon migrate to the oceans. After several years, they 
turn to their freshwater birthplaces to breed. Pacific 
salmon die soon afterward, but some Atlantic salmon 
swim back to the ocean and return to their birthplace 
to breed as many as three times. Female sea turtles al 
make a number of migrations during their ite 
Every two or three years, mature female green turti 10 
and loggerhead turtles swim up to 2,000 Mone ai 
the beach where they hatched. There they lay their spe 

Why animals migrate. Migration enables m i 
cies to take advantage of favourable weather an S 
dant food supplies in areas with changing em is 
ments. In some parts of the world, for example, ee a 
plentiful in summer but becomes scarce during t ions 
winter months. Many animals that live in these r EAE 
migrate to warmer climates in the autumn. They "° 
in the spring when the weather warms up. i 

Many migrations are related to reproduction > 
ous animals migrate to breeding areas where the! birds 
young have the best chance for survival. Migrator iy is 
breed in their summer homes, where the food r , 
most abundant. Humpback whales, on the other 
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migrate from their polar feeding grounds to give birth 
intropical or subtropical waters. The warm waters pro- 
vide little food for the adults, but the newborn could not 
suvive in the polar seas. 

What triggers migrations. Many animals begin 
their migrations after unfavourable environmental con- 
ditions set in, But among other species, the factors that 
trigger migrations are more difficult to explain. Many 
migratory birds, for example, leave their winter homes 
inthe tropics while conditions there are still favourable. 
Among such species, migration may be triggered by en- 
vironmental changes that are associated with the onset 
ofwarm weather and increased food in their northern 
breeding grounds. Experiments show that changes in 
thelength of the day stimulate the migrations of many 
species of birds. In spring, the increasing hours of day- 
light trigger the release of certain hormones in the bod- 
ies of the birds. Hormones are chemical substances that 
regulate many body functions. In this case, the hor- 
mones stimulate biological preparations for the north- 
ward trip. 

Besides using environmental clues, many seasonal 
migrators probably have an inborn “calendar” that tells 
them when to migrate. Some birds show seasonal mi- 
gratory behaviour even when kept under constant con- 
ditions in a laboratory. An inborn timing mechanism 
may trigger the migration of salmon and other animals 
that migrate at different stages of their life. 

How migrating animals find their way. Research 
has shown that animals use a number of ways to gather 
directional information during migrations. Many are 
guided by the sun, the moon, and the stars. Such travel- 
lrs must be able to allow for the movements of these 
heavenly bodies in determining direction. Others follow 
landscape features, such as coastlines, rivers, or moun- 
tain ranges, 

Animals rely on more than visual cues when they mi- 
State. Salmon find their way back to their birthplace by 
Mipanizing the smells of their home streams. Some ani- 
Re ai guided by changes in temperature, moisture, 

rection, or the earth's magnetic field. Sea- 
ts may use information from ocean currents. 
al animals use more than one compass during 
cn Some species of birds are guided by 
iis helene the day and the stars at night. Many biol- 
their ieve that they use the earth’s magnetic field to 
imine, on cloudy days and nights. ‘ 
normal hae migrating animals are forced from their 
ost anim, i into an unfamiliar area. In some cases, the 
ea is S seem to be able to determine where they 
hasis a T reach their original destination. This 
tamples a a navigation. Although there are many 
Scientists as at appears to be navigation by animals, 
aie ot ie little about how this process works. ; 
Gaon com 7 most convincing evidence of animal navi- 
igeons aah ae experiments with sparrows, homing 
irds and i i earwaters. Scientists captured these 
of kilometres them to unfamiliar areas up to thousands 
turned to ie away. Most of the birds successfully re- 
ice original capture point. : 
mils are ees indicate that although young ani- 
ate from ae migrate, they may not be able to navi- 
Ings norm. eae areas. For example, European star- 
ally migrate in a southwest direction from 
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their breeding grounds around the Baltic Sea to winter- 
ing areas bordering the English Channel. Scientists cap- 
tured both adult and young starlings that had reached 
the Netherlands during a migration. They took the birds 
to Switzerland and released them. The adult starlings 
were able to reach their normal wintering grounds. But 
the young birds, which were making their first migra- 
tion, continued to fly southwest. The young birds ended 
up in Portugal, Spain, and southern France. 


Related articles in World Book include: 
Animal (Animal migration) Insect (Hibernation and migra- 
Bird (Bird migration) tion) 
Butterfly (Migration) Seal 
Fish (Fish migrations) Whale (Migrations) 


Mikado was the ancient title of the emperor of Japan. 
The term was also used by foreigners. The term Mikado 
comes from the Japanese words that mean exalted gate. 
This shows the reverence the Japanese people held for 
their ruler. After Chinese civilization came to Japan in 
the A.D. 500's, the Japanese started to call their emperor 
Tenno, which means Heavenly Emperor. The emperor is 
never referred to by his personal name. Recent emper- 
ors and their reigns are called by a name selected for 
them. The Emperor Hirohito is known as the Showa 
Tenno or Showa Emperor. 

Many historians consider Japan’s ruling dynasty the 
oldest in the world. Japanese legend assigns the date 
660 B.C. to the reign of Jimmu, the first Mikado. Accord- 
ing to tradition, he descended from the Sun Goddess. 
Japanese historians consider this date too early, but they 
trace the same family of emperors back through 124 
reigns. 

William Gilbert and Arthur Sullivan, an English team 
of the Victorian era, wrote a popular operetta, The Mi- 
kado. See Gilbert and Sullivan. 

Miki, Takeo (1907-1988), served as prime minister of 
Japan from December 1974 to December 1976. Miki also 
headed Japan’s Liberal-Democratic Party. He resigned 
from office after the 1976 elections, in which the Liberal- 
Democrats retained control of the Diet (parliament), but 
with a smaller margin of victory than in earlier elections. 
Before and during Miki’s term in office, some members 
of the Liberal-Democratic Party—though not Miki—had 
been accused of corruption. These charges contributed 
to the party's setback. 

Miki was born in Donari Town on Shikoku Island, 
Japan. He entered Meiji University in Tokyo in 1929. Miki 
went to the United States in 1932. While attending uni- 
versities there, he held such jobs as lecturer and radio 
broadcaster for Japanese-American audiences. Miki re- 
turned to Japan in 1936 and graduated from Meiji Uni- 
versity the next year. j 

In 1937, Miki became the youngest representative 
ever elected to the Diet up to that time. He won reelec- 
tion to the Diet a record 16 times. Miki served as deputy 
prime minister from 1972 to 1974. Through the years, he 
also held nine cabinet posts and various offices in his 


in (pop. 1,369,231) is the second largest city in Italy. 
Only Rome has more people. Milan ranks as Italy's chief 
centre of finance, manufacturing, and international 
trade. The city’s location in northern Italy, near a pass 
through the Alps, made ita centre of trade as early as 
the AD. 1005 (see Italy [political mapl). Many tourists 
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visit Milan to see the city's priceless works of art. Milan 
is the capital of Lombardy, one of the political regions of 
Italy. The city’s name in Italian is Milano. 

The city covers 182 square kilometres. Much of 
Milan has a modern appearance, but it also includes a 
number of beautiful ancient buildings. 

Milan's large Gothic cathedral stands in the heart of 
the city, and the nearby area includes many cultural at- 
tractions. Music lovers from many parts of the world 
hear concerts at La Scala, one of the leading opera 
houses of Europe. The Ambrosian Library is a treasure 
house of rare books and ancient manuscripts. Master- 
pieces of Italian painting hang in the Brera Art Gallery, 
the Gallery of Modern Art, the Poldi Pezzoli Museum, 
and the Sforza Castle. The fortresslike castle once 
served as the home of Milan's rulers. Leonardo da Vinci 
painted The Last Supper, one of the most famous mas- 
terpieces in history, on a wall of the Monastery of Santa 
Maria delle Grazie. Visitors to Milan may see this paint- 
ing, which appears in the Jesus Christ article. 

Milan has three major universities. These are Bocconi 
University, the Catholic University of the Sacred Heart, 
and the University of Milan. The city also has several 
technical institutes. 

The 36-storey Pirelli Building, one of Italy's tallest 
business structures, stands in an area of modern office 
buildings in northern Milan. Industrial areas and resi- 
dential suburbs extend from the city in all directions. 
Like other modern cities, Milan has such problems as 
air pollution and traffic jams. 

People of Milan are called Milanese. They have a 
reputation for ambition, energy, and skill in business, 
Many earn their living as management personnel with a 
business firm or as skilled workers. Almost all Milanese 
are Roman Catholics. 


Many Milanese like to spend afternoons at a cafe in 
the city, making business deals or simply chatting with 
friends. A favourite Milan gathering place is the Galleria 
Vittorio Emanuele II, a large, glass-roofed building that 
includes restaurants and shops. The Galleria, called the 
“living room of Milan,” stands near the cathedral, 

Economy. Milan is the site of Italy's stock market and 
the headquarters of its major banks. Italian advertising, 
publishing and design and fashion industries are also 
centred in the city. The Milan area has thousands of 
small and medium-sized factories and several huge 
manufacturing plants. Leading products of Milan in- 
clude chemicals, electric appliances, textiles, transporta- 
tion equipment, and tyres. The city is a hub of major 
roads and railways, and it has two major airports—Linate 
and Malpensa. 

History. Around 400 B.C,, the Celts, a people of west: 
ern Europe, founded a town on the site of what is now 
Milan (see Celts). In 222 B.C., the Romans conquered the 
town, which they named Mediolanum. Mediolanum, 
later called Milan, became a Roman military base and 
also a centre of trade between Rome and central Eu- 
rope. By the A.D. 200s, it ranked as one of the largest cit 
ies of the Roman Empire. Barbaric tribes invaded Milan 
and other parts of Europe during the late 400s, and the 
empire fell in 476, The invasions ended trade, and Milan 
became a small town. 

The city regained importance in the 1000's as Euro- 
pean trade and commerce expanded. From 1277 to 1535, 
Milanese nobles governed the city. They hired great art- 
ists who created beautiful buildings and works of art. 

The Spanish Empire took over Milan in 1535, and Aus- 
tria gained control of the city in 1714. French forces led 
by Napoleon conquered Milan in 1797, but Austria re- 
gained the city in 1815. 


The Galleria in Milan isà 
large glass-roofed building t 
that houses numerous restat 
rants and shops. The famous 
landmark is a popular me 
ing place of the people ol 
Milan. 
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In 1859, Milan became part of the newly formed King- 
Sardina. In 1861, the expanded Kingdom of 

ina became the Kingdom of Italy. The city devel- 

some of Italy's first modern industries during the 


Os. 
nito Mussolini, who ruled Italy as dictator from 
1943, founded his Fascist movement in Milan in 
lied bombings damaged much of Milan during 
War Il (1939-1945), but the city was rebuilt. 
950's and 1960's brought great industrial growth 
ilan. Thousands of people came from southern Italy 
in the city’s factories. The resulting increase in 
lation led to a severe housing shortage. During the 
fs and 1970's, the city helped finance many new 
ing projects to ease this shortage. 
je monthly weather in Milan, see Italy (Climate). 
Iso Milan Cathedral. 
in Cathedral in Milan, Italy, is the third largest 
in Europe. It ranks after Saint Peter's in Rome and 
thedral in Seville, Spain. Its foundation was laid by 
isconti in 1385. From 1805 to 1813, it was com- 
by order of Napoleon I. 
jothic cathedral is built of white Carrara marble, 
form of a Latin cross. It is 158 metres long and 62 
wide. The tower rises 112 metres high. More 
,000 statues decorate the exterior and interior of 
thedral. Marble spires, each bearing a life-sized 
€ ofa saint, Biblical character, or historical figure, 
from the roof of the cathedral. Many important fig- 
inthe history of Milan are buried in the cathedral. 
Decree was a fundamental step in Napoleon's 
Intinental System, a blockade against Great Britain. Na- 
leon issued it on Dec. 17, 1807, in retaliation against 
iain. The British cabinet had ordered that neutral 
pS stop at British ports to have their cargoes exam- 
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pees ral in Italy is one of Europe's largest churches. Its 
fed with 135 marble spires, each bearing a statue. 
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ined, and to obtain licences before going to ports under 
French control. 

The Milan Decree provided that any ship that obeyed 
these instructions would be subject to capture. In 1806, 
Napoleon had issued the Berlin Decree, barring British 
ships from ports under French control. His aim now was 
to keep the British from using neutral ships to carry 
goods to these ports. Napoleon hoped that, by setting 
up an economic blockade of Europe, he could bring 
about Great Britain's downfall. 

Although the Milan Decree increased the effective- 
ness of Napoleon's blockade, he could not adequately 
enforce it because the British had the most powerful 
navy afloat. But Napoleon did cause great distress to 
neutral powers. The decree led the United States to 
adopt severe acts to protect its commerce. Napoleon 
used these acts to his own advantage, and convinced 
the United States that he would withdraw his decree. In 
this way, Napoleon turned American anger against the 
British, and furnished a cause for the War of 1812 be- 
tween the United States and Great Britain. 

See also Continental System; Napoleon | (Fall from 
power); War of 1812 (Causes of the war). 

Mildew is a fungus that attacks plants and some prod- 
ucts made from plants and animals. Its name comes 
from a Middle English word, mea/dew, which means 
spoiled meal. There are two main classes that damage 
useful plants: powdery mildew and downy mildew. 

Powdery mildews attack green plants. There are 
about 50 different kinds of powdery mildews, and some 
of them can attack several different plants. About 1,500 
different kinds of flowering plants may be infected by 
powdery mildew. These include such common plants as 
the apple, cherry, gooseberry, grape, pea, peach, and 
rose. The mildew fungus usually grows on leaves. 
Sometimes it also forms flowerlike blotches on the 
stems and fruits. These blotches consist of many fungus 
threads that send out short branches with sucking or- 
gans into the stem or fruit. Copper sprays and sulphur 
dusts protect plants from powdery mildew. 

Downy mildews produce yellow spots on the upper 
surfaces of the leaves or young fruits. The fungus grows 
from a single fertilized cell called a spore. When the mil- 
dew attacks the top of a leaf, small spores come out of 
the breathing pores on the bottom of the leaf. These 
spores produce even tinier spores that swim in the dew- 
drops on the surface of the leaf. The spores start new in- 
fections by sending tiny threads into the leaf. 

Downy mildews attack many plants, including the 
cabbage, cucumber, grape, onion, and lettuce. One way 
to protect plants from downy mildew is to spray them 
with Bordeaux mixture (a solution of copper sulphate 
and hydrated lime in water). In 1845 and 1846, downy 
mildew almost destroyed the Irish potato crop, anda 
terrible famine followed. 

Mildew is a serious problem in damp tropical coun- 
tries because it attacks clothes unless they are kept dry. 
Even in temperate regions, clothing should not be al- 
lowed to remain wet for long. 

Mildew often attacks bookbindings in damp climates. 
Books kept in damp or poorly ventilated places also are 
subject to mildew. To protect books from mildew, keep 
the volumes in an enclosed bookcase along with a form 
of paraformaldehyde powder. The powder evaporates 
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to form a protective atmosphere. If books must be 
stored in an open place, good air circulation will help 
prevent mildew. Once it has formed, dusting or wiping 
may remove it from the outside of the book. However 
this will not stop mildew from continuing to grow. 

Several chemical solutions will prevent mildew when 
applied to the bookbindings. Most of the solutions con- 
tain mercurials, such as mercuric chloride. They are 
highly poisonous and should be used with care. 


Scientific classification. Mildews belong to the fungi phy- 
lum, Eumycophyta, The powdery mildew is in the class Ascomy- 
cetes and the family Erysiphaceae. The downy mildew is in the 
class Phycomycetes and the family Peronosporaceae. 


See also Fungi; Fungicide; Mould. 

Mile is a unit of length. In the imperial system of meas- 
urement, the unit of length used to measure distances 
on land is called the statute, or land, mile. It is equal to 
5,280 feet or 320 rods. The mile was first used by the Ro- 
mans. It was about 5,000 feet long and contained 1,000 
paces, each 5 feet in length. The term mile comes from 
milia passuum, the Latin words for a thousand paces. 
Around the year 1500, the 5,000 feet of the Roman mile 
was changed to the 5,280 feet of today, although many 
countries still kept their own length for the mile. The 
metric system measures land distances in kilometres 
and metres. A kilometre equals 3,280.8 feet, or about į 
of a mile. One mile equals 1.60934 kilometres. One foot 
equals 0.3048 metres. In most countries, the use of miles 
for the measurement of distances has been abandoned. 
The metric system is used instead. 

Distances on the sea are measured in nautical, geo- 
graphical, or sea miles. The nautical mile is obtained by 
dividing the circumference of the earth into 360 degrees 
and then dividing each degree into 60 minutes. One 
nautical mile equals one minute, or is m Of the cir- 
cumference of the earth. The international nautical mile 
equals 6,076.11549 feet. This makes the international 
nautical mile equal to 1.150779 statute or land miles, or 
1,852 kilometres. 

A’knot is a unit of speed, not of length. A ship travel- 
ling one nautical mile per hour is said to have a speed 
of one knot. 

See also Furlong; Kilometre; Knot; League; Weights 
and measures. 


Miles, Lord (1907-1991), was a British actor, author, 
and producer. In 1959, he opened the Mermaid Theatre 
at Blackfriars, in London. The Mermaid became noted 
for its lively and often unusual productions. Bernard 
Miles was born at Uxbridge, in London, and educated at 
Oxford University. He developed a popular comedy 
stage act in which he portrayed a rustic individual who 
had a Buckinghamshire accent and who recounted sto- 
ries and experiences with much humour. He was 
knighted in 1969 and became a life peer in 1979. 
Miles, John Campbell (1883-1965), an Australian 
prospector, discovered an outcrop of silver-lead ore in 
Queensland in 1923 and named it Mount Isa. In 1925, 
Mount Isa Mines Limited took over all the leases in the 
field. In 1942, the company discovered deep, vast seams 
of copper, and Mount Isa became a rich town (see 
Mount Isa). Miles was born in Melbourne, Victoria. He 
worked on farms in western Victoria, New South Wales, 
and Queensland before becoming a gold prospector in 
1908. 

Miletus was one of the largest cities of ancient Greece. 
It stood on the western coast of Asia Minor in the dis- 
trict of lonia (see Greece, Ancient [map)), Miletus’ excel- 
lent harbour made the city an important trading centre, 
In the 700's and 6005s B.C., colonists from Miletus settled 
along the coast of the Hellespont (a channel now called 
the Dardanelles) and Black Sea. In about 600 B.C, the 
Greek philosopher Thales founded the famous Milesian 
school of philosophy. 

The city had a privileged position when the Persians 
took over the area in the mid-500's B.C. But in 499 BC, 
the Milesian ruler Aristagoras led the lonian Greeks in 
an unsuccessful revolt, and the Persians looted Miletus 
in 494 B.C. Miletus lost importance when its harbour 
filled with silt the A.D. 400s. 

Milford Haven. See Dyfed; Preseli. 

Milford Sound, on the west coast of the South Island, 
New Zealand, is one of the country's best-known tourist 
attractions. Its high, sheer rock walls make it the most 
majestic of the many sounds (sea inlets) in the area. 
Milhaud, Darius (1892-1974), was a French-born 
composer noted for his works for the stage. Milhaud 
wrote 15 operas, 13 ballets, and music for other ballets 
and for the cinema. The French poet Paul Claudel wrote 


Roman mile 5,000 feet (1,524 metres) 
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Kilometre (1,000 metres) 3,280.8 feet 
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Air or sea (nautical) mile 6,076.1 feet (1,852 metres) 


Land or statute mile 5,280 feet (1,609 metres) 
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Sie ecetion of milk begins at a dairy farm, where machines milk the cows, left. The raw milk 
ed aa a dairy plant for processing. The milk is packaged, and the containers are stored ina 
refrigerated room, right, to await delivery to shops and homes. 


te (words) for several of Milhaud’s works, in- 
hit h is famous opera, Christophe Colomb (1928). 

i laud's best-known ballet, The Creation of the World 
923), reflects his interest in jazz. 

Milhaud was born in Aix-en-Provence in southern 
e this region inspired his Suite Provençale for 
f ee Milhaud received his music training at 

1F6 he Onservatory from 1910 to 1915. In 1917 and 
an ec with the French Embassy in Rio de Ja- 

i ad azil, and became acquainted with Brazilian pop- 
iy im Milhaud used this music in Saudades do 
mat i pores of Brazil, 1920-1921), which he com- 

P Bean for orchestra and for piano. 

hing w the 1920's, Milhaud belonged to a group of 
he) a composers called Les Six. He left France 

F Ems World War Il. That year, he joined the 

‘an d Califo a e departmani at Mills College in Oak- 


Miltary law. See Martial law. 
es Satellite. See Space travel (Military satel- 


; inay Science is the study of scientific principles 
tonoj ol the conduct of war. It is also the applica- 
tei Principles to battle conditions. 
Attore e cles in World Book include: 


i Navy 
logistics War 
Military 
Military vee, Compulsory. See Conscription. 
Military ink. See Tank. 


Milk is pay. See Roman roads. 
ae nourishing of all foods and a favourite 
ple throughout the world. Milk has almost 


all the nutrients (nourishing substances) that people 
need for growth and good health. In addition, milk has 
most of these nutrients in large amounts and in such 
proportions that they can work as a team to help keep 
the body strong and healthy. 

All female mammals produce milk to nourish their 
young. But when we think of milk, we generally think of 
the milk that comes from cows. In many countries, cows 
provide most of the milk used. In some parts of the 
world, however, other animals produce the main supply 
of milk. Goat milk is popular in parts of Europe, Latin 
America, Africa, and Asia. Camels provide milk in the 
desert lands of Arabia, central Asia, and northern Africa. 
Some South Americans drink llama milk. In Arctic re- 
gions, people get milk from reindeer. Sheep provide 
much of the milk in Greece, Iran, and Turkey. Water buf- 
falo supply milk in Egypt, India, Pakistan, and many 
countries of Southeast Asia. 

Butter, cheese, ice cream, yoghurt, and several other 
foods are made from milk. Milk—or one of its products 
—is also an ingredient in many foods, such as cakes, cas- 
seroles, puddings, and sauces. Milk is also used in mak- 
ing numerous products besides food. For example, 
manufacturers use casein (derived from caseinogen, the 
main protein in milk), to make waterproof glues, various 


plastics, and paints. 
This article discusses the food value of cow's milk. 


Food value of milk 


Cow's milk is about 87 per cent water and 13 per cent 
solids. The solids contain the nutrients in milk. This sec- 
tion discusses these nutrients and the importance of 
milk in the human diet. 
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Nutrients in milk. The body needs five kinds of nu- 
trients for energy, growth, and the replacement of 
wornout tissue. These nutrients are (1) carbohydrates, (2) 
fats, (3) minerals, (4) proteins, and (5) vitamins. Milk has 
been called “the most nearly perfect food” because it is 
an outstanding source of these nutrients. But milk is not 
“the perfect food” because it lacks enough iron and does 
not provide all vitamins. 

Carbohydrates are a major source of energy for the 
body. The carbohydrate content of milk is mainly /ac- 
tose, or milk sugar. \n addition to providing energy, lac- 
tose helps the body absorb the minerals calcium and 
phosphorus in milk, Our bones and teeth consist largely 
of these minerals. Lactose also gives milk its sweet taste. 
See Carbohydrate. 

Fats, like carbohydrates, provide energy. They also 
supply certain fatty acids that the body must have. Fat 
gives milk its rich flavour. Milk fat also contains vitamins 
and several other substances. One of these substances 
is carotene, which the body converts into vitamin A. 
Milk fat appears as tiny g/obules. A drop of milk con- 
tains about 100 million such globules. See Fat. 

Minerals help the body grow and remain healthy. Cal- 
cium and phosphorus are the most important minerals 
in milk. In fact, milk is the chief food source of calcium. 
Other minerals in milk include potassium, sodium, and 
sulphur and smaller amounts of aluminium, copper, io- 
dine, iron, manganese, and zinc. 

Proteins, like minerals, help the body grow and main- 
tain itself. They also supply energy. The proteins in milk 
are complete proteins —that is, they contain all the 
amino acids (protein parts) needed for building blood 
and tissue. Only egg proteins and the proteins in some 
meats have a higher food value than milk proteins have. 
Casein makes up about four-fifths of the protein content 
of milk, It is found only in milk. See Protein. 

Vitamins are essential for growth, maintaining body 
tissue, and the prevention of such diseases as beriberi 
and rickets, Milk provides more vitamins—and in larger 
amounts—than do most other natural foods. Milk is an 
excellent source of vitamins A and B, and a good source 
of vitamin B,. Other vitamins in milk include vitamins Be 
B,» C, E, and K and niacin. Milk also has vitamin D, but 
the quantity is low. In some countries, dairies add extra 
vitamin D to milk. See Vitamin. 


The composition of cow's milk 


Water 
87.4% __ 


\ 


Carbohydrates 4.9% 
Protein 3.5% 


Minerals me 
Fat 3.5% 


r 


All milk—human and animal— contains the same nutri- 
ents, but these nutrients are not all identical in kind or in 
quantity. Compared with cow's milk, for example, the 
milk from a water buffalo has 3 times as much fat and1 
times as much protein but only about three-quarters the 
amount of sugar. Human milk has fewer proteins and 
minerals than cows milk but about 14 times as much 
sugar. 

In almost every country with a dairy industry, whole 
milk sold as food must meet certain standards, Most 
countries insist that whole milk contain at least 3 per 
cent milk fat, and up to 8.5 per cent nonfat milk solids, 
Some require a higher percentage of nonfat milk solids 
in their milk. Most cow's milk has about 3.5 per cent milk 
fat, 5 per cent lactose, 3.5 per cent protein, and 07 per 
cent minerals. The percentages differ between individ- 
ual cows and breeds. The quality and composition of 
milk also depend on what a cow is fed and how the ani- 
mal is cared for. 

Milk in the human diet. Milk is an important part of 
most people's diet. It is the first food of newborn babies, 
whether they are breast-fed or bottle-fed. Because ofits 
many nutrients, milk helps the body develop. Children 
who drink milk grow faster than other children who eat 
the same kinds of food but do not drink milk. Milk can 
also help people obtain the nutrients their diet might 
otherwise lack. 

Doctors and nutrition experts disagree on exactly 
how much milk a person should drink. In general, they 
recommend that children and teenagers drink at least 
three 240-millilitre glasses a day. Adults should have at 
least one glass daily. Expectant mothers and mothers 
who are nursing their babies should drink three or four 
glasses a day. 

Many people cannot drink the recommended amount 
of milk. For example, some adults can digest only a 
small amount of milk because their bodies are low in 
lactase, the chemical substance that breaks down milk 
sugar. A small percentage of children in most countries 
are allergic to milk. Many doctors recommend that pa 
tients who have a large amount of cholestero/ in their 
bloodstream avoid drinking whole milk because of its 
cholesterol content. Cholesterol is a fatty substance 
found in all animal tissues. A a high level of cholestel 
in the bloodstream may contribute to arteriosclerosis 
disease of the arteries that can cause heart attacks. 
Skimmed milk contains little cholesterol. 


Milk from farm to table 


Millions of people enjoy pure, fresh milk every any 
especially at mealtimes. But few realize the many oe, 
tequired—first at a dairy farm and then at a process! 
plant—to get this milk to the dining table. ie 

Ata dairy farm, milk is produced under very NY A 
gienic conditions by cows called dairy cattle. See 
(Dairy cattle). T 

Production. Almost all dairy farmers in industrialized 
countries use milking machines to milk their cow 
chines are faster and more hygienic than milking if 
hand. But milking by hand is still widespread in 50 
countries. See Milking machine. 

The milk that cows produce is called raw mi yin 
has been pasteurized. Harmful bacteria grow PRIA 
raw milk unless the milk is kept clean and cool. 


farmers therefore see that their cows and milking sheds 
are clean, and they sterilize their milking equipment. 
Most farmers store raw milk in a refrigerated tank until 
itcan be delivered to a processing plant. As a cow is 
milked, the milk flows into the tank and is cooled about 
re 

Government bodies set standards of cleanliness for 
dairy farms and processing plants. To make sure these 
standards are met, local health inspectors check farms 
and processing plants and conduct laboratory tests of 
milk. Cows are also tested periodically by veterinarians 
fortwo diseases, tuberculosis and brucellosis. 

Almost all the fluid milk sold for table use in industri- 
alized countries is classified as grade A or grade 1. Most 
communities have special rules regarding the sanitary 
conditions under which milk must be produced and 
processed to be classed as grade A or grade 1. Many 
countries also permit the sale of a manufacturing grade 
of milk. It is used chiefly in making such dairy products 
as butter, cheese, and ice cream. 

Marketing. Many dairy farmers are members and 
joint owners of a dairy cooperative. A cooperative picks 
up the members’ raw milk and sells it for them at the 
highest price to processing plants. Some cooperatives 
not only pick up the members’ milk but also process it in 
their own plants. 

Many governments set minimum prices that farmers 
receive for their milk. In the European Community, the 
Common Agricultural Policy ensures that farmers get a 
guaranteed price for their milk, but the quantity they 
produce is regulated. The government buys dairy prod- 
ucts when the farm price of milk falls below a minimum 
price, This arrangement has led to overproduction and 
frelses called milk lakes, but it is not restricted to the 

Uropean Community. In 1986, the United States govern- 
ment purchased the right to sell milk from about 14,000 
producers. These producers also agreed to sell a large 
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number of their cows and to stay out of the milk produc- 
tion business for at least five years. This action was taken 
to reduce milk production and bring it more in line with 
the level of consumer demand. 

Transportation. A dairy processor operates large tank 
trucks to transport the milk from farms. At least every 
other day, a truck picks up milk from various dairy farms 
in an area and delivers it to a processing plant. The 
truck's tank is insulated to keep the milk cold, even in 
hot weather. 

At each farm, the milk is examined and samples taken 
before it is pumped into the tank. The samples are im- 
portant because all the milk from the various farms be- 
comes mixed in the tank. The samples from each farm 
go to the local health department and the milk proces- 
sor to be tested for composition and quality. 

Ata processing plant. A large proportion of the 
milk produced is processed into various kinds of fluid 
milk or cream. Most of the rest is made into such dairy 
products as butter, cheese, and ice cream. A small 
amount is used to make special types of dairy products, 
such as acidophilus milk. This milk is often used for 
treating intestinal disorders. The following discussion 
describes the processing of fresh fluid milk. To learn 
how some other dairy products are made, see the table 
Kinds of milk and milk products on this page. 

As soon as the tank truck arrives at a processing 
plant, laboratory technicians check the smell, taste, and 
appearance of the milk. They also measure the fat con- 
tent, the number of bacteria, the amount of milk solids, 
and the acidity. Technicians further test the milk during 
and after processing. All this testing helps ensure the 
quality and purity of the milk. Milk is the most highly 
tested of all foods. 

After the first tests, the milk is pumped into a large re- 
frigerated storage tank. On its way to the tank, the milk 
passes through a Clarifier. This machine removes any 


roducts. They vary widely in flavour, texture, and use. This 
ds and the processes by which they are made. 


Manufacturing process 


as Ofmilkand There are many kinds of milk and milk p 
Products table briefly describes a few of these foo: 
Milk or milk product Description 
8 
ae Churned milk fat. 
Cheese Treated curd of milk. 
Rich milk product containing at least 18 per 
Cultured cent milk fat. 
buttermilk Low-fat milk with tangy flavour 
porated milk Whole milk with about 60 per cent of its water 
removed; requires no refrigeration until 
opened. 
‘ee 
om Sweet, frozen dairy product. 
Low ` 
fat milk Milk that has about 0.5 to 2 per cent milk fat. 
Ski 
i milk Milk that has about 0.1 per cent milk fat. 
s Smooth, firm, tangy cream with at least 
18 per cent milk fat. 
‘Yoghurt 


Thick, custardlike form of milk. 


Pasteurized cream mechanically churned, causing its milk 
fat to form into butter. d 
Bacteria or other agent added to milk to form soft curd; liq- 
uid part of milk removed from curd; curd then made into 


different types of cheese. 
Mechanica separated from nonhomogenized whole milk. 


Acid-producing bacteria added to pasteurized skim of low- 
fat milk; allowed to ferment until desired taste obtained. 
Pasteurized whole milk heated in a vacuum to remove 
proper percentage of water; milk then canned, sealed, and 
sterilized; may also be sterilized first, then canned and 
sealed. r 3 
Cream, concentrated milk, sugar, and flavouring mixed to- 
gether and frozen; air whipped in to give proper texture. 

- §kimmed milk mixed with whole milk to obtain proper per- 
centage of milk fat; mixture pasteurized and homogenized. 
Mechanically separated from nonhomogenized whole milk. 
Acid-producing bacteria added to cream, causing it to sour; 
cream chilled after proper flavour reached; also made by 
adding acid and flavouring directly to cream. _ y 
Nonfat dry milk mixed with partly-skimmed milk; bacteria 
and flavouring added; mixture ferments, forming tangy 
curd; curd chilled after desired flavour obtained; fruit and 


sugar often added. 


a 
“arate article in World Book. 
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Testing milk’s quality and purity is a constant activity at a 
dairy plant. This technician is using a microscope to check bac- 
teria counts in milk samples. 


hair, dust, or similar matter that may be in the milk. After 
the milk is pumped from the storage tank, it goes 
through five basic steps. These steps, in order, are (1) 
separation or standardization, (2) pasteurization, (3) ho- 
mogenization, (4) fortification, and (5) packaging. 
Separation or standardization. Some of the milk that 
comes from the storage tank is separated. The rest is 
standardized. In separation, the cream, or fat, is mechan- 
ically skimmed (separated) from the milk. Some of the 
cream is then either bottled or used to make butter or 


How a dairy processes 
whole mill. R 


other dairy products. Some of the remaining skimmed 
milk is also either bottled or used to make such foods as 
cottage cheese. The rest of the cream and skimmed milk 
is used to standardize the milk that has not been sepa- 
rated. 

In standardization, the fat content of milk is regulated 
by the addition of cream or skimmed milk. The fat con- 
tent is measured as the milk flows through a pipeline. If 
the content becomes lower than the desired level, 
cream is pumped in with the milk. If the fat content be- 
comes higher, skimmed milk is pumped in. Standardiza- 
tion enables dairies to produce 2 per cent milk and 
other low-fat milks with a uniform fat content. It also en- 
sures that the fat content of whole milk meets govern- 
ment requirements. 

Pasteurization involves heating milk to kill disease- 
causing bacteria. Nearly all milk sold in industrialized 
countries is pasteurized. Most is pasteurized by the 
high-temperature short-time, or HTST, method. This 
method involves heating milk to 72° C for 15 seconds 
and then quickly cooling it. Some milk is pasteurized by 
the batch method—that is, by heating it to 63° C for 30 
minutes. In a method called u/trapasteurization, milk is 
heated to at least 138° C for 2 or more seconds and then 
cooled rapidly. F 

Milk treated by any of these methods spoils quickly if 
not refrigerated. However, milk pasteurized by the 
ultrahigh-temperature, or UHT, method keeps for _ 
months without refrigeration. In this method, milk is 
heated to about 149° C for 6 to 9 seconds. It is then 
cooled rapidly and stored in sterile containers. UHT- 
treated milk is also called sterilized milk. 

Homogenization. Almost all the whole milk and low 
fat milk sold in industrialized countries is homogenized. 


After raw milk arrives at a dairy, some of it is separated into skimmed milk and cream. The rest is 
processed into whole milk. The first step in the process is standardization. A tester indicates 


whether cream should be added to increase the fat content or skimmed milk to lower it. Areni 
proper fat content is reached, the milk is pasteurized, homogenized, and packaged as whole mil 


Raw Milk Milk tester checks fat content 


Separator mechanically 
separates raw milk into 
skimmed milk and cream 


Standardized Milk made by 


adding skimmed milk or cream 


Pasteurizer heats Homogenizer Packs ue 
milk to kill harm- breaks up andaa 
ful bacteria fat globules containers 


Packaging machines automatically fill and seal milk containers 
With tremendous speed. The dairy worker above is adjusting a 
machine that packages about seventy 3.8-litre plastic bottles of 
milka minute, 


Homogenization breaks up the fat globules in milk so 
the globules do not rise to the top. A machine called a 
homogenizer forces the milk through tiny openings 
Under great pressure. The process increases the num- 
beroffat globules and gives every drop of milk the 
same amount of cream. Milk that has been homoge- 


tized tastes richer than nonhomogenized milk. See Ho- + 


_ Mogenization. 
eication improves the food value of milk by add- 
aaa nutrients, especially vitamins and proteins. 
ae add vitamin D because the quantity is low 
it They fortify skimmed milk with protein and vita- 

INA as well as vitamin D. A few dairies also add other 
Vitamins and some minerals to milk. 

Packaging is the final step in the processing of milk. 
aha packaging machines fill and seal milk con- 
en oc are paper cartons or bottles. Direct fluo- 

tain finds t can damage milk that is packaged in cer- 

in sof plastic containers. It destroys some of the 

plasti sin milk and can change the milk's flavour. Some 

tai. Containers consist of materials that filter out or 
ect fluorescent light. 

and A trucks deliver packaged milk to shops 

ima es. At one time, home delivery of milk was 

delvan in Europe and North America. Today, home 

re H are still made in the United Kingdom but else- 

Orothe post all families buy their milk at a supermarket 
T retail shop. 


World milk yields 


Saba million head of milking cattle pro- 
a million metric tons of milk each year. Milk 
Pend chee from country to country. They de- 
Union i nology used and the climate. The So- 
le prod s the largest milk producer, with 43 million 
ally. The y ucing 106 million metric tons of milk annu- 
Million ma States is the second largest. It has 11 
ing cattle yielding more than 66 million met- 


Th 
du 
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ric tons annually. India, the third-largest producer of 
cows milk, gets 23 million metric tons from 25 million 
dairy cattle. The highest yields per animal are obtained 
in Israel where each milking cow produces 8.4 metric 
tons of milk a year. Other high yields are in the U.S.A. 
(6.4 metric tons per head per year), Sweden (6 metric 
onl Denmark, and the Netherlands (both 6 metric 
tons). 


History of the milk industry 


No one knows when people first used animal milk for 
food. However, the people of ancient Babylon, Egypt, 
and India reared dairy cattle as early as 4000 B.C. At that 
time, the family cow was the chief source of milk. A fam- 
ily used as much milk as it needed and traded or sold 
the rest to neighbours. This practice is still common in 
some parts of the world. | 

With the growth of cities, laws were based prohibit- 
ing cows within city boundaries. Dairy farmers outside 
the cities began to increase the size of their herds, and 
to establish dairy businesses. 

Several inventions and new processes helped speed 
the growth of the milk industry. Gail Borden, an Ameri- 
can inventor, patented the manufacture of condensed 
milk in 1856. In 1864, the French scientist Louis Pasteur 
developed the process of pasteurization, which dairies 
began to adopt in the 1890s. 

Related articles in World Book include: 


Milk and milk products 


Butter Cheese Kumiss 

Buttermilk Condensed milk Ice cream 

Casein Yoghurt 
Milk production 

Dairying Milking machine 

Dehydrated food Pasteurization 


Homogenization 


Sources of milk 
Water buffalo 


Camel Llama 
Cattle (Dairy cattle) Reindeer Yak 
Goat (Domestic Sheep 
goats) 
Outline 


L. Food value of milk 
A. Nutrients in milk 
B. Milk in the human diet 
Il. Milk from farm to table 
A Ata dairy farm 
Ill. World milk yields 
IV. History of the milk industry 


Questions 


What are some common food products made from milk? 
What is a dairy cooperative? What is its purpose? 
Why can some people digest only a small amount of milk? 


B. Ata processing plant 


Interesting facts about milk 


Ancestors of today's dairy cows were wild cattle that 
roamed the forests of northern Europe many thou- 
sands of years ago. 

Daily food for a dairy cow ranges from 18 to 27 kilograms of 
feed. In addition, a cow requires 38 to 76 litres of water a day. 

Record milk production by a cow in one year is 24,499 litres. 
This is an average of about 68 litres per day. A cow in Roches- 
ter, Indiana, U.S.A, set the record in 1975. 
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What happens to milk during pasteurization? During homogeni- 
zation? 
What is grade A or grade 1 milk?Raw milk? "esr 
What do laboratory technicians at processing plants test in milk? 
Why is milk such a nourishing food? 
What other animals besides cows supply milk for human use? 
How do farmers help prevent the rapid growth of bacteria in 
raw milk? 
Milk snake is one species of North American king 
snake. It is called milk snake because farmers once be- 
lieved that it took milk from cows. Today, scientists 
know that no snake is physically able to take milk from a 
cow. But any snake might drink milk it finds in a pail be- 
cause of the milk’s water content. There are many sub- 
species of milk snakes. The best known is the eastern 
milk snake. Like other king snakes, the milk snake eats 
lizards and such harmful rodents as mice. Milk snakes 
often come into barnyards to hunt for rodents that nest 
there. 
The eastern milk snake may be up to 1 metre long, 
whereas certain other king snakes grow to be 2 metres 
in length. Eastern milk snakes are grey with dark- 


The milk snake was once thought to suckle milk from cows. 


bordered chestnut blotches on the back and sides. How- 
ever, milk snakes found in the western and southern 
United States vary in size and colour pattern. 


Scientific classification. The milk snake is a member of the 
common snake family, Colubridae. It is Lampropeltis triangulum. 


Milk sugar. See Sugar (Milk); Milk (Nutrients in milk). 
Milking machine is a device that milks cows. Most 
dairies milk their cows with such machines instead of by 
hand. The machines cut costs, because they reduce the 
amount of labour needed to obtain milk. They also help 
keep the milk clean. 

A milking machine consists of a number of tube- 
shaped cups, a pulsator, and hoses. Each cup is com- 
posed of a metal shell and a rubber liner. A cow's teats 
fit into the inner chambers created by the liners. A vac- 
uum in each chamber holds the cup onto the teat. The 
space between the cup’s liner and its shell forms the 
outer chamber. 

The pulsator regulates the milking process by chang- 
ing the pressure in the outer chamber to pull milk from 
the teat. During the milking phase, the pulsator creates a 
vacuum. During the rest or massage phase, it produces 
normal pressure. This alternating pressure, which re- 
sembles the sucking of a calf, massages each teat to 

keep it healthy. After milk is drawn from the teat, the 
milk flows through the attached hoses and into a con- 
tainer or pipeline. 
Anna Baldwin, an American farm woman, invented 
the suction milking machine in 1878. But Carl Gustav de 


The milkweed plant has large seed pods, /eft, that burst open 
and release the plant's seeds. Some of the seeds grow into new 
plants, which develop flowers, right. Milkweed flowers bloom 

along roadsides and in fields from June to August. 


Laval, a Swedish engineer, developed the first commer- 
cially successful machine. This device went on the mar- 
ket in 1918. 

Milkweed is the name of more than 100 kinds of 
plants that have tufts of silky hairs on the seeds and con- 
tain a milky juice. The common milkweed or silkweed, 
has been introduced from North America into Europe, 
where it is often planted as a source of nectar for honey 
bees, 

The stems of the common milkweed stand from 
about 1 to 2 metres high and bear large, hairy, pale- 
green leaves on short stalks. The purplish flowers grow 
in clusters at the tip of the stem. The flowers bloom 
from June to August and have a sweet odour that at- 
tracts insects. 

Each flower is shaped so that an insect has to walk 
through masses of pollen before it reaches the nectar. : 
The insect then flies away with two bundles of pollent 
its legs and brings about cross-pollination when it vis 
another milkweed of the same kind (see Pollen 
{Cross-pollination)). d 

By autumn, large, rough seed pods have develope : 
from the flowers of the milkweed. When the pods rip@ 
and burst open, clouds of seeds are scattered byti fh 
wind. The milkweed can also reproduce itself from 
creeping, underground roots. During World War ll, 
milkweed floss was collected as a substitute for the milk 
kapok fibre used in life belts. The milky juice ofthe ich 
weed contains small amounts of a rubberlike subit t 
One of the most attractive milkweeds is the brillian 
terfly weed of North America. the 

Scientific classification. The milkweed is a member z ae 
milkweed family, Asclepiadaceae. The common milkwee' 
clepias syriaca, the butterfly milkweed is A. tuberosa. 

Milky Way is the galaxy that includes the sun, Wr 
earth, and the rest of our solar system. The Milky y 
Galaxy contains hundreds of billions of stars. Hug 
clouds of dust particles and gases lie throughy Milky 
Galaxy. Milky Way also refers to the portion 0 On cleat 
Way Galaxy that can be seen by the naked eye- and of 
dark nights, it appears as a broad, milky looking band 
Starlight stretching across the sky. Dark gaps nae light 
are formed by dust and gas clouds that block o 
from the stars that lie behind them. 


Shape of the Galaxy. The Milky Way is shaped like a 
thin disc with a bulge in the centre. Stars, dust, and 
gases fan out from the central bulge in long, curving 
ams that form a spiral (coiled) pattern. For this reason, 
astronomers classify the Milky Way as a spiral galaxy. To 
someone far above the Milky Way, the Galaxy would re- 
semble a huge catherine wheel. However, because of 
qurlocation inside the Galaxy, we see only the hazy light 
from the strip of stars around the earth. 

The flat part of the Milky Way disc contains many 
young stars and small, irregularly shaped groups of 
sars called open clusters, also known as galactic clus- 
ters. talso has most of the Galaxy's dust and gases. A 
vast number of older stars are in the central bulge of the 
isc. The bulge and disc are surrounded by a sphere of 
stars known as a ha/o. The halo contains relatively old 
sars in dense, spherical (ball-like) groups called globu- 
larclusters. 
Size of the Galaxy. The diameter of the Milky Way is 
about 100,000 light-years. A light-year is the distance that 
light travels in one year—about 9.46 trillion kilometres. 
The Milky Way is about 10,000 light-years thick at the 
ventral bulge and much flatter toward the edges of the 
isc, Our solar system is located in the outskirts of the 
Galaxy, about 25,000 light-years away from the centre. 
The distance between the stars in our section of the 
Milky Way averages about 5 light-years. Stars in the ga- 
lictic centre are about 100 times closer together. Most 
‘sronomers estimate that the total mass of the Milky 
Way is more than 100 billion times that of the sun (see 
Mass). Much of the mass is concentrated toward the 
tntre of the Galaxy, 
The centre of the Galaxy. All stars and star clusters 
ed Milky Way orbit the centre of the Galaxy, much as 
ie fees in our solar system orbit the sun. For exam- 
ad completes an almost circular orbit of the 
bight Pe nut every 250 million years. Almost all the 
eh zy in the Milky Way orbit in the same direction. 
tt eason, the entire galactic system appears to ro- 

about its centre, 
Bo of dust and gases in the Milky Way pre- 
wy Ro seeing very far into the centre of the Gal- 
ted ra E rut studying radio waves and in- 
toveri which can penetrate the clouds—have 

ed that the central region gives off enormous 
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amounts of energy. Studies with radio and infrared tele- 
scopes have also revealed a powerful gravitational force 
that seems to come from the exact centre of the Galaxy. 
Some astronomers believe that the Milky Way's centre 
is a massive b/ack hole, an invisible object whose gravi- 
tational pull is so great that not even light can escape 
from it (see Black hole). They think the centre's energy is 
generated when the black hole swallows gas and other 
matter from the surrounding Galaxy. 

See also Galaxy; Nebula; Solar system; Star. 

Mill was the family name of three famous British 
writers—father, son, and the son's wife. They won dis- 
tinction in philosophy, history, psychology, and eco- 
nomics. 

James Mill (1773-1836) established his reputation as a 
writer with the publication of A History of British India 
(1817). This work was partly responsible for changes in 
the Indian government. It also won him a job with the 
East India Company in 1819. He headed the company 
from 1830 until his death. 

In 1808, Mill met Jeremy Bentham, a political econo- 
mist called the father of utilitarianism. The utilitarians 
believed that the greatest happiness of the greatest 
number should be the sole purpose of all public action 
(see Bentham, Jeremy; Utilitarianism). Mill adopted the 
utilitarian philosophy and became Bentham's ardent dis- 
ciple and the editor of St James‘’s Chronicle. 

His writings helped clarify the philosophical and psy- 
chological basis of utilitarianism. Analysis of the Phe- 
nomena of the Human Mind (1829) is a study of psychol- 
ogy. He wrote Elements of Political Economy (1821) for 
his son, and it became the first textbook of English eco- 
nomics. In Fragment on Mackintosh (1835), he states his 
views of utility as the basis of morals. 

Mill was born in Scotland and graduated from Edin- 
burgh University, where he studied for the ministry. He 
became a Presbyterian minister in 1798 but left the min- 
istry in 1802 to become a journalist. 

John Stuart Mill (1806-1873), James Mill's son, be- 
came the leader of the utilitarian movement. Mill was 
one of the most advanced thinkers of his time. He tried 
to help the English working people by promoting meas- 
ures leading to a more equal division of profits. He fa- 
voured a cooperative system of agriculture and in- 
creased rights for women. He served as editor of the 


The Milky Way Galaxy is 
shaped like a thin disc with a 
bulge in the centre. The Gal- 
axy contains dust, gases, and 
hundreds of billions of stars, 
including our sun. The dust, 
gases, and stars fan out from 
the galactic centre in long, 
curving arms that form a spi- 
ral (coiled) pattern. To some- 
one far above it, the Milky 
Way would look like a huge, 
rotating pinwheel. 
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Westminster Review from 1835 to 1840 and wrote many 
articles on economics. 

His greatest philosophical work, System of Logic 
(1843), ranks with Aristotle's work in that field. Mill ap- 
plied economic principles to social conditions in Princi- 
ples of Political Economy (1848). His other works include 
Utilitarianism (1863), On Liberty (1859), The Subjection of 
Women (1869), and Autobiography (1873). 

Mill was born in London and was educated by his fa- 
ther. By the age of 14, he had mastered Latin, classical 
literature, logic, political economy, history, and mathe- 
matics. He entered the East India Company as a clerk at 
17. Like his father, he became director of the company. 
He retired after 33 years of service and was elected to 
Parliament in 1865. Two years later he moved to France, 
where he remained for the rest of his life. His autobiog- 
raphy and Three Essays on Religion (1874) were pub- 
lished after his death. 

Harriet Taylor Mill (1807-1858) was the wife of John 
Stuart Mill and helped him write many of his works. She 
called for increased rights for women and workers and 
greatly influenced Mill's writings in these areas. 

Many of John Stuart Mill's writings probably origi- 
nated from discussions with Harriet. She helped him 
write Principles of Political Economy. Some scholars 
also consider her the coauthor of On Liberty, The Sub- 
jection of Women, and Autobiography, all of which 
were published after her death. But only the essay “En- 
franchisement of Women” bears her name. It appears in 
her husband's Discussions and Dissertations, a four- 
volume work published from 1859 to 1875. In the intro- 
duction to On Liberty, Mill pays tribute to Harriet as “the 
inspirer, and in part the author, of all that is best in my 
writings.” 

She was born Harriet Hardy in Walworth, near Dur- 
ham, England. In 1826, she married John Taylor, a mer- 


chant. Harriet met John Stuart Mil! about 1830, and they 
became close friends. Taylor died in 1849, and she mar- 
ried Mill in 1851. 

Millais, Sir John Everett (1829-1896), an English 
painter, helped found the Pre-Raphaelite Brotherhood in 
1848. The brotherhood was a group of poets and paint- 
ers who believed that art should present moral mes- 
sages through uplifting themes. Most of Millais's paint- 
ings have literary or religious subjects. He painted 
detailed and realistic pictures in the Pre-Raphaelite man- 
ner until about 1857. He then changed his style, painting 
sentimental pictures that became extremely popular. He 
also painted portraits of distinguished Englishmen of his 
time and illustrated books and periodicals. 

Millais was born in Southampton. He was a child 
prodigy and attended classes at the Royal Academy of 
Arts when he was only 11 years old. He was elected 
president of the Royal Academy in 1896. 

See also Pre-Raphaelite Brotherhood; Carlyle, 
Thomas (picture); Pizarro, Francisco (picture). 
Millay, Edna St. Vincent (1892-1950), was an Ameri- 
can poet. Many of her poems have romantic themes. 
She wrote about love and death, about the self and the 
universe, and about the feelings of rebellious youth. In 
her treatment of these subjects, she combined senti- 
mentality with wit and sophistication. 

Millay was born in Rockland, Maine, and graduated 
from Vassar College, in Poughkeepsie, New York, in 
1917. She did some of her best work while very young. 
“Renascence,” a poem about a personal religious experi 
ence, was written when she was only 19 years old. A 
Few Figs trom Thistles (1920) was one of three works for 
which she won a Pulitzer Prize in 1923. The other two 
works were The Ballad of the Harp-Weaver and eight 
sonnets. 

Millay's later poetry became increasingly concerned 


The Boyhood of Raleigh 
was one of Sir John Millais 
best-known paintings. T! A 
style is typical of the he 
later paintings, which be 
popular in England. 


thmodern history. Conversation at Midnight (1937) 
with events that were leading to World War Il. The 
Murder of Lidice (1942) tells about the destruction of a 
 Gechoslovak town by German troops during the war. 

llay was fond of the sonnet form, and her many son- 
were published in 1941. A definitive collection of 
oems appeared in 1956. She also wrote several 
including the one-act poetic fantasy Aria da Capo 


(1919). 
Millennium means any period of 1,000 years. But the 
term is usually used to refer to the period mentioned in 
‘the New Testament book of Revelation (20:1-6) as the 
| ime when holiness will prevail throughout the world 
(we Revelation, Book of). 
_ Some people have interpreted the passage in Revela- 
nas meaning that Christ will return to reign on earth 
before or after the 1,000-year period. These inter- 
ions are known as premillennialism and postmil- 


‘Because the book of Revelation frequently uses num- 
tats symbolically, other people have interpreted this 
_ passage spiritually. They regard the millennium as the 
long period of time between Christ's first coming and 
ae coming. St. Augustine was the first to set 
oye pn as amillennialism. It is expressed 
k of God. 
‘Millepede. See Millipede. 

‘Miller, Arthur (1915- _), is a leading American play- 
Wright His works record the conflict between the indi- 
lial and the society which establishes the individual's 
ral code. Miller showed society's morality as valid in 
Sons (1947) and A View from the Bridge (1955). 
a Death of a Salesman (1949), The Crucible (1953), 

i. "a (1964), and The Price (1968), he showed 
i s false. 
pen Ofa Salesman, which received a Pulitzer Prize, 
f generally considered Miller's masterpiece. It tells of 

ly Loman, a travelling salesman who chooses popu- 
atly and material success as his goals. Destroyed by his 
ony Loman commits suicide in the end. The play typ- 
Eo that the “common man‘ is the mod- 

i ro. 
fi fillers work generally follows the Ibsen school of re- 
$ poom But much of the action in Death of a Sales- 
p Mile een through Loman’s mind, thus establishing 

pe pee expressionistic drama. 

“Mer was born in New York City. He was married to 
A Marilyn Monroe from 1956 to 1961. His auto- 
tis ie play After the Fall (1964) partly deals with 
ude fe Nship with Monroe. Miller's other writings in- 

ne (1945), a novel; The Misfits (1961), a screen- 
isda The Theatre Essays of Arthur Miller (1978). In 
i a 1A American Clock (1980), Miller dealt with 
i 1930s, ean’ family during the Great Depression of 
tds Tease” wrote an autobiography, Time- 
i msg Glenn (1904-1944), was a popular American 
n leader, arranger, and trombonist. Miller's 
tending red a distinctive sound that he developed by 
yed sh clarinet with four saxophones. The band 
8. itera ballads and crisply driving swing num- 
Made“ pe p cords of 1939 included “Moonlight Sere- 
Brow 7 band’s theme song; “In the Mood’; "Little 
~ 9 and “Sunrise Serenade.” The band’s 
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vocalists—Tex Beneke, Ray Eberle, and Marion Hutton— 
became national favourites. 

Miller was born in Clarinda, lowa. From 1926 to 1936, 
he played trombone in several bands, including those of 
Tommy and jimmy Dorsey, Red Nichols, Ray Noble, Ben 
Pollack, and Freddy Rich. Miller formed his first band in 
1937. He achieved his greatest success from 1938 until 
he entered the United States Army Air Force in 1942. 
Miller disappeared during an air journey while in the 
service. 

Miller, Henry (1891-1980), became one of the most 
controversial American authors of his time. His empha- 
sis on sex and his obscene language led to censorship 
trials and literary quarrels. 

Miller's first important book, Tropic of Cancer (1934), 
was banned from publication in the United States until 
1961. It was written in Paris where Miller had exiled him- 
self from an America he despised. As in all of Miller's 
work, the plot is not as important as the message. He be- 
lieved that modern civilization is diseased. People, to be 
healthy again, must win freedom from society and glo- 
rify the self and the senses. 

Tropic of Capricorn (1939) is even more poetic and 
has a stronger sense of prophecy. It mixes moments of 
mystic joy with descriptions of what Miller saw as the 
US. cultural wasteland. His nonfiction, such as The Air- 
Conditioned Nightmare (1945), reflects the same con- 
cerns in its study of modern American culture. But the 
work includes studies of some Americans whom Miller 
felt lived successful lives. Miller's basic position never 
changed, though his later subjects were more literary. 
He was born in New York City. 

Miller, Robin (1940-1975), an Australian nurse and 
pilot worked in Western Australia for the Royal Flying 
Doctor Service. She flew across the Pacific and Atlantic 
oceans twice. 

Robin Miller was the daughter of Mary Durack, a 
noted Australian historian, and Horrie Miller, a pioneer 
aviator who cofounded MacRobertson Miller Airways in 
Western Australia. Robin was educated in Perth. Flying 
planes was always her greatest interest. 

After leaving school, she trained both as a nurse and 
as a pilot. She was then offered the challenge of single- 
handedly vaccinating the northwest population of West- 
ern Australia against poliomyelitis. The Aboriginal chil- 
dren she visited in remote areas were delighted with 
the pink-soaked sugar lumps they received, and Robin 
became known to them as the sugar bird lady. 

The polio vaccination programme took two years to 
complete. Robin then became a full-time pilot-nurse for 
the Flying Doctor Service and made emergency flights 
in all kinds of weather and during all hours. 

Miller died of cancer in 1975. After her death, she was 
awarded the Paul Tissandier Diploma of the Federation 
Internationale Aeronautique and the Brabazon Cup by 
the Women’s Pilot Association of Great Britain. 

Miller, William. See Adventists. 

Millerites. See Adventists. 

Milles, Carl Wilhelm Emil (1875-1955), was a Swed- 
ish-American sculptor. He became famous for creating 
fountains that combine graceful figures with splashing 
water. Examples are Fountain of Faith, in Falls Church, 
Virginia, U.S.A., and Meeting of the Waters, in St. Louis, 


Missouri, U.S.A. 
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Milles was born near Uppsala, Sweden, and studied 
in Stockholm, Paris, Munich, and Rome. He went to the 
United States in 1929 and became a citizen in 1945. He 
taught for many years at the Cranbrook Academy of Art 
in Bloomfield Hills, Michigan, U.S.A. The academy has a 
fine collection of his works. Many of his statues and 
fountains are beautifully displayed in a famous park, the 
Millesgarden, in Stockholm. 

See also Sweden. 

Millet is any one of a group of grasses that produce 
small, edible seeds, It grows well in dry, sandy soil. The 
seeds are an important source of food in the dry regions 
of Asia and Africa. People in these regions grind the 
seeds into flour for flat breads and thin, fried cakes, or 
they use the seeds in making porridges. In some coun- 
tries, millet seeds, leaves, and stems serve as feed for 
livestock. 

During ancient and medieval times, millet was the 
chief crop of Europe and parts of Asia and Africa. How- 
ever, it was unsuited for making yeast-risen breads and 
eventually lost popularity to wheat and other grains. 
Today, China, India, and Russia are among the leading 
countries in producing millet. 

There are about 10 species of millet. Most varieties 
grow 0.3 to 1.2 metres tall. The seeds develop in a clus- 
ter called a seed head at the top of the stem. Millet ma- 

. tures rapidly and is sometimes planted as an emergency 
crop after a previous crop has failed, Many varieties can 
grow in hotter, drier weather and in less fertile soils 
than most other grains can, The chief species of millet 
include (1) pear! millet, (2) foxtail millet, and (3) proso 
millet. 

Pearl millet serves as a major food for many people in 
India and Africa. In some countries, such as the United 
States, farmers grow pearl millet mainly for grazing live- 
stock. Pearl millet measures up to 4.5 metres tall. Its 
seed head looks like a long, narrow spike. Because of 
the appearance of its seed head, pearl millet is also 
called cattail millet or candle millet 

Foxtail millet, also called /talian millet or hay millet, is 
grown as a food crop in 
China, Kazakhstan, Russia, 
and Ukraine, Some farmers 
Cultivate foxtail millet pri- 
marily for hay but also for 
grain and birdseed. Foxtail 
millet normally measures 
0.8 to 1.5 metres tall. 

Proso millet, sometimes 
known as pig millet, forms 
a major part of the diets of 
many Asians, The hulled 
seeds are eaten as cooked 
cereal, and the flour from 
the seeds is often substi- 
tuted for rice flour. Proso is 
used for livestock feed and 

for birdseed. Its food value 
for livestock is almost as great as that of maize. How- 

ever, proso seeds are extremely hard and must be finely 
ground before being fed to livestock. Proso usually 
grows from 0.3 to 0.6 metre tall. It has Coarse, hairy 
stems that make poor hay. 

Scientific classification. Millet belongs to the grass family, 


ee 
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Gramineae (Poaceae). Pearl millet is classified as Pennisetum 
glaucum, foxtail millet is Setaria italica, and proso millet is 
Panicum miliaceum. 

See also Mali (picture: Farmers in Mali), 

Millet, Jean François (1814-1875), a French artist, 
was the most significant painter of peasant life of the 
1800s. In 1849, Millet settled in the village of Barbizon 
on the edge of the forest of Fontainebleau. He spent al- 
most all the rest of his life there painting scenes from 
rural life. His most popular works include The Sower 
(1850), The Gleaners (1857), and The Angelus (1859). Such 
works dignify their subjects, portraying rural life ata 
time when universal suffrage in France made the peas- 
ant an important political force. 

Millet was born in Gruchy, near Cherbourg, He was 
descended from well-to-do farmers in Normandy, and 
his knowledge of peasant life came from the perspec- 
tive of a prosperous farmer. Millet’s paintings became 
especially popular with American and French industrial- 
ists of the late 1800's. They appreciated the idea of hard 
work and social order the paintings seemed to endorse. 
Millet influenced a number of artists in several coun- 
tries, including the famous painters Vincent Van Gogh 
and Georges Seurat. 

See also Angelus (with picture); Barbizon School. 
Milligram. See Weights and measures. X 
Millikan, Robert Andrews (1868-1953), an Ameri- 
can physicist, was one of the most illustrious U.S. scien 
tists. He is noted for his measurement of the electrical 
charge carried by the electron, and for his contributions 
to cosmic-ray research. 

Millikan was born in Morrison, Illinois, U.S.A. He re- 
ceived a master's degree from Oberlin College, Ohio, in 
1893 and earned a Ph.D. degree from Columbia piter 
sity. Millikan then went to the University of Chicago nil 
its newly opened Ryerson Laboratory. He remained a 
1921. In 1909, he began a series of experiments to E ly 
the electrical charge carried by an electron. He fou p 
the charge by spraying drops of oil into a special cl n 
ber. For this work he won the 1923 Nobel Prize for phy 
ics. sane Label 
Millikan became director of the Norman Bridge E 
ratory of Physics at the California Institute of Teca 4 
in 1921. He held this post until 1945. Millikan con a 
research in cosmic-ray phenomena and pioneere! it 
measuring the intensity of cosmic rays by means o 
strument-carrying balloons. He also developed e 
niques for investigating the nature of cosmic raya o the 
deep lakes. His interest in cosmic-ray research le te 
establishment of a research team that made many 
coveries at the California Institute of Technology: ic par 
team's major discovery was the meson, a subatom 
ticle. 

See also Cosmic rays; Electron; Meson. 
Millilitre. See Metric system. 

Millimetre. See Metric system. citan 
Million is a thousand 1,000's. One million is wri ; 
1,000,000. An idea of the size of a million is given in 
these facts: 1 million minutes is 16,667 hours, OF a 
days, or 1.9 years; 1 million hours is 41,667 days, akó 
years; and 1 million days is 2,740 years. As a Pon netic 
10, one million is written 10 (see Power [in arit! k 

See also Decimal system (The decimal system 
number words). 


Millipede, also spelled millepede, is a wormlike, 
mmany-legged animal. Millipedes have segmented bod- 
ies, Two pairs of legs attach to most of their body seg- 
ments, The word millipede means thousand-footed, but 
nomillipede has as many as 1,000 feet. Some species 

inds) have up to 380 pairs of legs. The animals range 
rom less than 3 millimetres to up 25 centimetres long. 
They have round heads that bear a pair of short anten- 
me. Millipedes usually feed on decaying plant life. 


Themillipede is a wormlike, many-legged animal. Some spe- 
ties have up to 380 pairs of legs. 


Some species also attack cro ing i 
Sper ps growing in damp soil. 
They live in dark, damp places. j 
i Millipedes in large numbers can be a problem in 
Re Portuguese species has become a serious 
usehold pest in Southern Australia. 
Bare disturbed, millipedes usually coil up. Many 
aa foul odours. A few species are capable of pro- 
as containing cyanide, which is a poison. 
900 speci illi 
he varia pecies of millipedes are found throughout 
Sclentific classification. Milli ified i 
5 pedes are classified in the 
oad Arthropoda. They make up the class Diplopoda. 
aa Freddie (1919-1965), a British professional 
w ince world light heavyweight champion from 
ey Freddie Mills won the world title in July 
leitch a points win over the United States boxer Gus 
eng is In 1950, Mills lost his championship after 
ming Asi out by Joey Maxim. Mills retired from 
fia ater became a popular television personal- 
then co of a London nightclub. He committed sui- 
fi ji x 
led Percival Mills was born at Parkstone, near 
With TY Dorset, in England. He began boxing at 
ih in eee fair. He won his first professional 
Ine, 
ae (1882-1956), an English author, became 
ines he Ae children’s stories and poems. Two of 
4 Gert anie ies haoh (1926) and The House at 
d is e have become masterpieces of chil- 
iini 
i a the characters in the Pooh stories on his 
Mals, Mine Robin, and the young boy's stuffed ani- 
ther Robins Stories describe the adventures of Christo- 
Hundred A and his animal friends in a forest called the 
Ooh oriee Wood. Some of the characters in the 
Pig; a include Winnie-the-Pooh, a bear; Piglet, a 
thildren | ind Eeyore, an old donkey (see Literature for 
thy, its sta Winnie-the-Pooh)). In his autobiogra- 
Stuffed anim; e Now (1939), Milne told how his son's 
als led to the creation of the characters in 
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the Pooh stories. 

In addition to the Pooh 
stories, Milne wrote two 
classic collections of chil- 
dren's poems, When We 
Were Very Young (1924) 
and Now We Are Six (1927). 
He wrote the children’s 
play Make-Believe (1918) 
and adapted Kenneth Gra- 
hame's children’s book The 
Wind in the Willows into a 
play, Toad of Toad Hall 
(1929). 

Milne also wrote novels, 
short stories, and plays for adults. He wrote a famous 
detective novel, The Red House Mystery (1922), and a 
collection of short stories called A Table Near the Band 
(1950). His comic plays include Mr. Pim Passes By (1919), 
K ery About Blayds (1921), and The Dover Road 

1922). 

Alan Alexander Milne was born in London and gradu- 
ated from Cambridge University in 1903. From 1906 to 
1914, he served as assistant editor of Punch, a humour 
magazine. Milne contributed many comic essays and 
poems to the magazine. 

Milo. See Sorghum (Grain sorghums). 

Milos, or Melos, is a Greek island in the Aegean Sea. It 
lies about midway between Athens and Crete (see 
Greece [map)). Milos is famous as the place where a re- 
markable statue of the goddess Venus was found in 
1820. This statue is called the Aphrodite of Milos, or the 
Venus de Milo (see Venus de Milo). 

Milos is about 21 kilometres long and up to 13 kilo- 
metres wide. It covers about 150 square kilometres and 
has about 4,560 people. The island's economic activities 
include tourism; and the production of olives, tobacco, 
and small quantities of barite and emery. 

In the Stone Age, Milos was famous for its obsidian 
(volcanic glass), which was used for cutting tools. The 
Athenians seized the island in 416 B.C, and massacred 
the men there. Thucydides, a Greek historian, wrote 
about this event. 
Milošević, Slobodan (1941-_), became president 
of Serbia, one of the republics that make up Yugoslavia, 
in 1989. He was reelected in 1990 and 1992. 

Milošević became known for his extreme nationalism. 
In 1990, he abolished the power of self-government held 
by the Serbian provinces of Kosovo and Vojvodina. 
Milošević supplied arms and troops to Serbs living and 
fighting in Croatia and Bosnia-Herzegovina, two former 
republics of Yugoslavia that declared independence in 
the early 1990's. War broke out in the former republics 
between Serbs and non-Serbs. Milošević encouraged 
Serbs to practise the policy of ethnic cleansing in an at- 
tempt to rid Serbian-held areas of all non-Serbs, particu- 
larly in Bosnia-Herzegovina. However, in 1994, Milošević 
called on the Serbs fighting in Bosnia-Herzegovina to 
accept a proposed international peace plan. 

Milošević was born in Požarevac, Serbia. After gradu- 
ating from the University of Belgrade in 1964, he held 
several positions in the Yugoslav Communist Party. In 
1986, he became head of the Central Committee of the 
League of Communists of Serbia. 


A.A. Milne 
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Milstein, Nathan (1904-1992), was a well-known and 
beloved violinist. He became known particularly for his 
interpretations of Bach violin sonatas and the great vio- 
lin concertos. Milstein was born in Odessa, Russia. Early 
in his life, he played concerts with the pianist Vladimir 
Horowitz in Russia. Milstein went to the United States in 
1929 to make his American debut with the Philadelphia 
Orchestra. His stature as an artist grew steadily. Milstein 
played recitals and solos with orchestras in every music 
centre in the world, He continued to perform into his 
80s to enthusiastic acclaim. 

Miltiades (540?-488? B.C) was a famous general of an- 
cient Athens, He defeated the Persians at the Battle of 
Marathon in 490 B.C., during the wars between Greece 
and Persia (see Marathon). 

Miltiades was a member of an aristocratic Athenian 
family. About 516 B.C., while securing trade routes for 
Athens, he made himself ruler of what is now the Gallip- 
oli Peninsula in Turkey. He probably fought against Per- 
sian forces led by Darius. He lost his throne about 492 
B.C. and was forced to flee to Athens. Persians invaded 
Greece in 490 B.C, and the Athenians made Miltiades a 
general. Because of his experience in fighting the Per- 
sians, he convinced the other generals to attack the 
enemy at Marathon. After defeating the Persians and 
driving them from Greece, he commanded a fleet in the 
Aegean Sea. He died in Athens after being wounded in 
an accident at sea. 

Milton, John (1608-1674), was an English poet and po- 
litical writer. He is the author of Paradise Lost (published 
1667, revised 1674), considered by many to be the great- 
est epic poem in the English language. He also wrote 
Paradise Regained (1671) and Samson Agonistes (1671). 
Milton composed the first two of these works, and 
probably also the last, when he was totally blind. The 
composition date of Samson Agonistes is uncertain. 

Milton wrote Paradise Lost to “justify the ways of God 
to man." The 12-book poem retells the Biblical story of 
the Creation and the fall of Adam and Eve against the 
backdrop of Satan's rebellion against God and expulsion 
from heaven, Paradise Regained is a four-book “brief 
epic’ written, like Paradise Lost, in blank verse. Based 
loosely on the Gospels, it narrates Christ's successful 
withstanding of Satan's temptations. Samson Agonistes 
tells the Biblical story of Samson in the style of Greek 
tragic drama. It depicts Samson, betrayed by Dalila (Deli- 
lah) and blinded by the Philistines, defeating his captors 
at the cost of his own life. 

Milton studied classical Greek and Latin authors and 
was greatly influenced by them, However, as a Protes- 
tant, he emphasized the importance of the Bible as inter- 
preted by the individual Christian believer, Through his 
poetry, Milton wanted to do for England “what the 
greatest and choicest wits of Athens, Rome, or modern 
Italy, and those Hebrews of old’ did for their countries 
“with this over and above of being a Christian” 

His early life and works. Milton was born in Lon- 
don on Dec. 9, 1608. He attended St. Paul's School and 

then Christ's College at Cambridge University. While at 
Cambridge, he wrote “On the Morning of Christ's Nativ- 
ity’ (1629) and the companion poems “LAllegro’ and “Il 
Penseroso” (both 1631?). Although his early training pre- 
pared him for a religious career, he came to believe “tyr- 
anny had invaded the church.” He chose instead to dedi- 


1 
Oil portrait on canvas (1629) by an unknown artist; Nation 
Portrait Gallery, London 


John Milton wrote his first well-known poems while a pa 
at Cambridge University. This portrait shows him at age 21. 


cate himself to God's service as a poet. Upon graduating 
from Cambridge in 1632, he went to Horton, his fathers 
country home, to study and write. 

At Horton, Milton wrote two major pieces. Cone 
(1634), a masque (dramatic presentation with musi 
concerns the nature of virtue. Milton wrote the wores, 
and the noted musician Henry Lawes wrote we 
“Lycidas” (1637), considered by many to be the fines 
short poem in English, is a pastoral elegy commer 
ing the death of his friend Edward King. In this poe ie 
Milton for the first time subordinated classical sour 
to a Christian vision as he did in his mature art. i 

Milton left Horton in 1638 for a 15-month Eropa 
tour. While in Italy, Milton heard of a growing oen the 
between the bishops of the Church of England as ritan 
Puritans. He returned to England to support the Pu 
cause through a series of political writings. dfrom 

Middle years. Civil discord divided Engan e 
1640 to 1660. King Charles | and the bishops © + poli- 
Church of England clashed with the Puritans mee 1 
cies of church and state, and civil war broke ou! te was 
The Puritans defeated the king's forces, and Shee 
beheaded in 1649. Parliament then established # See 
monwealth government led by Oliver Cromwell. 
England (The Civil War). ‘om 

During this 20-year period, Milton turned aoe 
Poetry to work on behalf of Parliament and nes 2 
monwealth through his prose. In all his wr n OF 
championed radical political and religious i Church 
Reformation in England (1641), he criticized the 


ofEngland. In The Ready and Easy Way to Establish a 
free Commonwealth (1660), he cried out against the 
prospect of the restoration of King Charles II to the 

rone. He defended the people's right to choose and 
depose pelr rulers in The Tenure of Kings and Magis- 
trates (1649). 

Milton married 16-year-old Mary Powell in 1643. But 
their marriage was unhappy. She left Milton after a 

month or two and did not return for two years. Milton 
ined notoriety by writing a series of pamphlets in fa- 
your of divorce in certain cases. In 1644, he published 
lismost famous prose work, Areopagitica, a defence of 
freedom of the press. 

Milton's work and constant study strained his weak 
tyes, and he was completely blind by 1652. His wife 

died the same year. He wrote the sonnet “When I Con- 
ider How My Light Is Spent’ (1655) about his blindness. 
{n1656, Milton married Katherine Woodcock. She died 
I6months later. Milton probably wrote the sonnet “Me- 
Saw My Late Espoused Saint” (1658) about his 
wife, 

Retirement. Charles || was restored to the throne in 
160 and a number of people held responsible for the 
Mecution of Charles | were tried and executed. Milton 
asarrested, but not harmed. He went into retirement 
and married Elizabeth Minshull in 1663. Milton wrote 
hradise Lost, Paradise Regained, and probably Samson 
Agonistes, his masterpieces, during his final years. 

These works are in part a response to his own blindness 
ind the collapse of the Puritans’ hopes for the establish- 
Ment of Christ's kingdom on earth. Milton's major 
itl his ambition to “leave something so written 
i imes, as they should not willingly let it die.” They 
ont itm his reputation as England's foremost nondra- 
Matic poet, 
pon Keynes (pop. 172,300) is a new town and local 
et, istrict in Buckinghamshire, England. It be- 
ae own in 1967, and was formed mainly from 
if parishes of Bletchley, Newport Pagnell, and 
verton. Milton Keynes is one of Britain's fastest- 
ao towns. Many firms have headquarters in the 
ia Industrial products include computer systems, 
Pia itoe nents; pharmaceuticals, plastics, pre- 
rkshops at Wane pei oor cars Brist E jas 
arters is in Mitton Ke i noT niey ead: 
aly rural. Olne Ans y! “ e surrounding area is 
Wiliam Cow y village has associations with the poet 
Milwauk per. See also Buckinghamshire. 
tt ee (pop. 628,088) is the largest city in Wiscon- 
inthe United St 3 eget 
falar ates, and one of the country's major 
ig manuf res. The city is one of the country's lead- 
acturers of car parts, beer, and electrical and 
pacal machinery. 
Ph about lies on the western shore of Lake Michi- 
Melent h 0 kilometres north of Chicago. The city's 
Creat a has made Milwaukee an important 
es 
bat a of German immigrants make up a large 
Sreet nam ‘aukee’s population. Many business and 
M aa cultural events, and famous restaurants in 
i tomon ju reminders of the city's German heritage. 
din the Miwa a French-Canadian fur trader, set- 
tm on the “Waukee area in 1818. He established a 
®ast side of the Milwaukee River in 1833. 
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The town later combined with neighbouring villages 
and became Milwaukee. 

Trade accounted for much of the city's early growth. 
During the 1860s, Milwaukee was one of the leading 
grain markets in the United States. However, by the late 
1800s, manufacturing had replaced trade as the city’s 
chief source of income. 

The Socialist Party played an important role in local 
Politics during the 1900s. In 1910, Milwaukee became 
the first major city in the United States to elect a Social- 
ist mayor. 

About 95 per cent of Milwaukee's people were born 
in the United States. Blacks make up about 30 per cent 
of the population. Many blacks live in the inner city, 
close to the central area. About 17 per cent of the peo- 
ple have German ancestry, Many of them live on the 
North Side. Other groups include people of English, 
Irish, Italian, Mexican, or Polish descent. Most of Mil- 
waukee's Polish Americans live on the South Side. 

Milwaukee has had some serious racial disturbances. 
In 1967, riots broke out in the black community. Civil 
rights groups have organized marches, picketings, and 
sit-ins to protest against discrimination. Various groups 
work to aid minorities and improve race relations in the 
city. 
The Milwaukee area has about 2,900 manufacturing 
plants that employ about 25 per cent of the area's work 
force. The chief products include car parts, beer, electri- 
cal equipment, and farm and factory machinery. Other 
industries produce construction and mining equipment, 
food products, leather goods, and paper products. 

Milwaukee is the home of several major insurance 
companies and banks. The wholesale trade of beer, 
dairy products, and machinery is important to the city's 
economy. 

Milwaukee's harbour handles about 1.5 million metric 
tons of cargo annually. Ships connect the city with about 
100 overseas ports by way of the St. Lawrence Seaway. 

The Fox, Mascouten, and Potawatomi Indians hunted 
in the Milwaukee area before the first white settlers ar- 
rived. In the 1700s, missionaries and fur traders began 
to visit the area. Jacques Vieau opened a trading post 
there in 1795. In 1833, his son-in-law, Solomon Juneau, 
founded a town on the Milwaukee River. 

Beginning in the 1840's, many Europeans settled in 
Milwaukee. They included many Germans, Irish, and 
Poles. These immigrants played an important role in the 
city’s cultural, economic, and political development. 
Milwaukee Deep. See Atlantic Ocean (The ocean 
bed). 

Mime is acting without words. The word comes from 
the Greek words meaning all mimic. Mime usually re- 
fers to a short play in which no words are spoken. The 
actors tell their story with gestures. Mime was popular 
in the 1700's and 1800s. 

All actors use a certain amount of mime. Many plays 
have silent passages in which only the movements of 
the actor's arms, legs, or face express ideas. Modern 
ballet also has passages that are not strictly dancing, in 
which the dancer uses expressive movements of parts of 
the body other than the legs. An opera uses some mime, 
along with singing, instrumental music, and dancing. 

No one knows just when mime began. It was a popu- 
lar form of entertainment during the early Roman Em- 
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Mime is the art of acting with gestures, using no words. The 
French mime artist Marcel Marceau, above, became famous for 
his ability to act out entire stories by himself, 


pire. The actors wore masks with three compartments. 
Each compartment had a different face. 

See also Dancing (Oriental dancing); Drama (Minor 
forms). 

Mimicry is the condition in which one living organism 
closely resembles, or mimics, its surroundings or an- 
other animal or plant. It is usually the result of similar 
colour or construction. Mimicry may enable the organ- 
ism to protect itself in its struggle for existence. For ex- 
ample, the monarch butterfly and the viceroy butterfly 
resemble each other in size, shape, and colours. The 
monarch is believed to be distasteful to birds, while the 
viceroy is not. But the viceroy often escapes being eaten 
by birds because it resembles the monarch. 

Another example of mimicry is the Kallima, or “dead 
leaf,’ butterfly of India, which brings its wings together 
over its back and places the “tails” of its wings against a 
twig when it rests. The Kallima escapes notice because 
the undersides of its wings resemble a dead leaf. 

See also Animal (Animal defences; pictures: Animal 
camouflage); Bird (Calls and songs; Protection against 
enemies; pictures); Protective coloration. 

Mimosa is the name of a group of trees, shrubs, and 
herbs which have featherlike leaves, The mimosa grows 
chiefly in warm and tropical lands. The tree is similar to 
the acacia. The seed, or fruit, grows in flat pods. The 
small flowers may be white, pink, lavender, or purple. 
Mimosa grows throughout Asia, Africa, Australia, the 
Caribbean, Mexico, and in parts of the United States. 
Some mimosas are sensitive to touch. The leaves of the 
sensitive plant fold up when touched. This protects 
them from being damaged by heavy rain and may deter 
grazing animals. 

Scientific classification. Mimosas are in the pea family, 

Leguminosae. They make up the genus Mimosa. The sensitive 
plant is M. pudica. 


The mimosa is a spreading tree with featherlike leaves and 
blossoms. Mimosas generally grow in warm climates. 


Min min is the Aboriginal name for the Australian out- 
back will-o“the-wisp—a strange light that sometimes 
hovers over marshy ground. Some inland travellers have 
reported a bright light like a headlight following thea 
for long distances on straight stretches of road. A stoci 
man once described it as an eerie light whisking e 
metres above the ground between a shearing shed ani 
a water hole where a man had drunk contaminated 
water and died. The Australian author Mavis ToT i 
Clark saw it as a zigzagging light about 15 metres hig! 
in the air. Scientists have said that this light may He 
been caused by atmospheric conditions that bet i 
light rays from a star, which was just out of nonta g! 
below the horizon. They believe lights appear sä 
marshy country are generally caused by natural gases. 


ship 
slims 10 


i f wo! 
Minarets are towers attached to Islamic honea e Mu 
called mosques. A crier called a muezzin summa 
prayer from a balcony near the top of the minaret. 


Minaret is a tall, usually slender, tower attached to the 
Muslim house of worship, called a mosque. Most 
mosques have from two to six minarets. From the top of 
‘heminaret, a muezzin (crier) calls the faithful to prayer 
fyetimes each day. Minarets have one or more balco- 
ties where the muezzin can stand. The minaret may be 
round, square, or many-sided. Most are built of brick or 
sone, and contain an internal staircase. The minaret is 
one of the most common features of Islamic architec- 
ture. 

Many scholars believe the form of the minaret is de- 
med from the ancient Lighthouse at Alexandria, Egypt, 
which was completed in the 200's B.C. Among the earli- 
estminarets are those at a mosque in Damascus, Syria, 
builtin A.D. 707, Minarets are common in India, north- 
tm Africa, and throughout the Middle East. 

for pictures of minarets, see Architecture (Islamic); 
India; Iran; Islamic art; Turkey. 

Minch, The, is the broad strait in Scotland that sepa- 
rites the Isle of Lewis with Harris, of the Hebrides 

group, from the western mainland of Scotland. It is 
sometimes called North Minch to distinguish it from Lit- 
leMinch, a narrow channel to the southwest. The 

Minch is an important fishing ground. 

Mind. Psychologists, psychiatrists, and philosophers 
have held many views on the nature of the mind. Even 
today, they still disagree. 

Early theories of mind held that human beings were 
mde up of two different substances, mind and matter. 
puis something that could be seen and felt. Mat- 
pened space and had weight. Mind was a sub- 
wuld ne in a person, but it took up no space and 
Pied, ‘ e weighed, seen, or touched. The mind was 
ce da several faculties, such as will, reason, and 
hice pome people thought that the mind, like the 
arata me oped through exercise. Thus, the way to 
it n the mind was to give the faculties work to 


ine Psychologists and philosophers who ques- 
Mind was pee substance idea offered the view that 
Sates, Thi e sum total of all a person's conscious 
oughts, S meant that the mind was simply a mass of 
den pemtemories, feelings, and emotions. At any 
Person's jaen, there would be only a few things in a 
Vas givin ipo usness the things to which a person 
ngs fon pron: and there would be some other 
aut them ich a person was aware without thinking 
Ne of our e somewhat as we see things “out of the cor- 
a Whole ihe Below this level of consciousness would 
Ai Rhee made up of all the conscious 
Frew id i ual had experienced since birth. When- 
Son's cious or impression made its way into a per- 
Some Way Hate earlier impressions like it or in 
‘Onsciousnes ted to it were supposed to rise up into 
themind ke e and welcome the newcomer. In this way, 
A Paun sowing and rearranging itself. 
95S began to of mind. During the 1800s, psycholo- 
mind. For try out some of these ideas on the nature 
Memorizing mample, one man set himself the task of 
checkin Raeense syllables over a period of time, 
Hereached th ow long it took him each time he tried. 
Tre a e Conclusion that a person could memo- 
Memory p V Orize without in any way improving his 
“Ser psychologists began to ask why it was, if 
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mind and matter were separate substances, that drugs 
or illness or a blow on the head could so greatly disturb 
a person's mind. They wondered also why the mind 
seemed to fail as people grew very old. 

Some of these psychologists went so far as to suggest 
that perhaps everything a person did could be ex- 
plained in terms of the body, without using such ideas 
as mind or consciousness at all. These psychologists 
held that actual physical movements of the brain and 
central nervous system could account for all the events 
we speak of as “mental,” if only we knew enough about 
them. The person who spoke of “mind” or “conscious- 
ness, according to this view, was simply an animal im- 
pelled through experiences and habits. This animal had 
built up certain associations in its nervous system, to 
make specific sounds on specific occasions. 

This theory, sometimes called extreme behaviourism, 
made rapid headway among psychologists. However, its 
limitations soon became apparent. Many modifications 
of the original viewpoint have been made. 

Another view began to develop that perhaps mind, 
like matter, is just something that happens, and is not a 
separate, identifiable thing. For example, everyone 
knows that water is wet. But atoms of hydrogen and oxy- 
gen are not wet, and neither are the energy charges that 
make them up. We can say that wetness is a quality that 
comes into being when energy charges, organized in 
the form of hydrogen and oxygen atoms, are brought to- 
gether to form water. If we break water down into its 
parts, the wetness is gone, and so is the water itself. 

In the same way, mind is a quality that comes into 
being as people interact with the world around them. 
According to this theory, mind, like wetness, is some- 
thing that emerges or comes into being when organ- 
isms reach a certain level of complexity in development. 

Another theory states that mind is the foundation and 
the source of feeling, thinking, and willing, This founda- 
tion is distinct from the acts which it produces. The 
mind is the ultimate source of sensations, images, feel- 
ings, and thoughts. The thoughts are the mental activi- 
ties. The soul is an even broader concept. It is the 
source of both mental and other life activities, such as 
breathing and walking. 

Physical and mental relationship. Most people be- 
lieve that a practical separation between mind and body 
is impossible. The mind can move the body, as when 
people decide to flex their muscles. Almost any human 
reaction has both physical and mental sides, so that peo- 
ple smile with pleasure, frown in anger, or quiver with 
fear. Doctors tell us that mental states can actually pro- 
duce heart disease, ulcers, kidney trouble, and other 
diseases. 

The body also affects the mind. People can note the 
difference in their mental state when they are hungry or 
well-fed, cold or warm, sick or well. It is known also that 
certain glands have a profound effect upon emotions, 
attitudes, and behaviour. See Behaviour. 

The influence of the mind and the body on each other 
is difficult to explain. Some people explain it by discard- 
ing the mind. Others discard matter in order to explain 
it. A more common-sense view insists that they both 
exist and interact. According to the interaction theory, 
each human being is composed of both body and mind. 
However, the body and mind are incomplete until they 
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form a unity called a person, or ego. A human being isa 
single composite substance made up of two distinct 
principles. It is the person who thinks and remembers, 
not the mind, and not the body, 

The discussion above deals with some of the many 
questions and problems involved in the nature of mind. 
The discussion shows that serious work is being done 
on the subject. No one statement of the nature of mind 
is acceptable to all authorities. 

Related articles in World Book include: 
Emotion Memory 
Intelligence Psychology 
Mind reading is a term loosely applied to various 
forms of extrasensory perception (ESP), especially telep- 
athy and clairvoyance. Telepathy is an awareness of an- 
other person's thoughts, knowledge, or feelings without 
the aid of the known senses. Clairvoyance is an aware- 
ness of events, objects, or people without the use of the 
senses. The term mind reading may be considered a 
synonym for telepathy. But the term has little more than 
historical interest today because of changing ideas 
about the concept of the mind. In the past, each person 
was considered to have a mind more or less independ- 
ent of his body and behaviour, It was also thought that 
one mind could “read” another mind without using the 
known senses. Today, scientists do not believe that the 
mind is independent of the rest of the body. 

See also Extrasensory perception; Telepathy; Clair- 
voyance; Parapsychology. 

Mindanao is the second largest island of the Philip- 
pine Archipelago. It lies at the southeastern end of the 
Philippines, For location, see Philippines (map). 

Mindanao has an area of 94,630 square kilometres. 
The island has the highest mountains in the Philippines. 
Many of them are active volcanoes, 

The population is about 14 million, one-fifth of the 
Population of the Philippines. They include most of the 
Muslim population of the country. The island is made 
up of four administrative regions: Northern Mindanao, 
Southern Mindanao, Central Mindanao, and Western 
Mindanao. 

Northern Mindanao includes the fertile Agusan Valley 
which offers ideal farmland, Agriculture, forestry, and 
fishing are the main economic activities. Mining is also 
important and Surigao del Norte has rich deposits of 
iron and nickel. 

Southern Mindanao has a varied population from 
many parts of the world, After World War II (1939-1945), 
many people drifted southward to this area from the is- 
lands of Luzon and the Visayas. Davao City developed 
rapidly and became the commercial and trading centre 
of the region. In the 1990's, the economy of the port city 
of General Santos grew rapidly. This development was 
boosted by a United States aid programme intended to 
upgrade local transport. Southern Mindanao’s main 
products include abaca (a plant used to make Manila 

hemp), fish, fruit, livestock, maize, rice, and timber. 

Central Mindanao is known for Lake Lanao. The Agus 
River drains the lake and flows northward into Iligan 
Bay. As it passes over a steep precipice, it forms the 
Maria Cristina Falls. Agus River is the largest source of 
hydroelectric power in the country. The region’s princi- 

pal crops include abaca, cacao, coffee, fruit, maize, tim- 
ber, and rice. 


Suggestion 
Unconscious 


Mount Apo is an active volcano in Mindanao. It is the highest 
peak in the Philippines, and has permanent hot springs. 


Western Mindanao includes the Sulu archipelago. 
These islands consist of volcanic cones fringed by lime- 
stone reefs. Most of the inhabitants work in forestry, 
fishing, mining, or farming. Western Mindanao lies clos- 
est to the island of Borneo. 

See also Davao. 

Mindoro. See Philippines (The main islands). i 
Mindszenty, Joseph Cardinal (1892-1 975), a cardi 
nal of the Roman Catholic Church, was a religious } 
leader in Hungary. For many people, he became a sym 
bol of resistance to Communism. ae 

Pope Pius XII named Mindszenty bishop of vet 
in 1944, and archbishop of Esztergom and primate Ta 
Hungary in 1945. The pope made him a cardinal in 4 
Mindszenty became a main target of the Commuted 
dominated secret police. In 1949, Mindszenty was we 
victed of treason by Hungary's Communist govern 
and given a life sentence. He remained under noe 
rest until 1956, when Hungarian rebels freed him 
their revolt. Mindszenty 
took refuge in the United 
States Embassy in Buda- 
pest and lived there for 15 
years. 

In 1971, Mindszenty left 
Hungary and went into 
exile in Rome. He did so at 
the request of Pope Paul 
VI, under an agreement 
between the Vatican and 
the Hungarian government. 
Mindszenty later settled in 
Vienna, Austria. In 1974, to 
improve relations between 
the church and the Hun- as 
garian government, the pope removed mindset 
primate of Hungary and archbishop OE aa r 

Mindszenty was born Joseph Pehm in Cse! man al 
szenty, Austria-Hungary. His father WaS orca 5, During 
cestry. Mindszenty was ordained a priest in 
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ihe Nazi occupation of Hungary, he changed his name 
vindicate his complete Hungarian nationality, using the 
‘ame of his birthplace. 
Mine. See Mining. 
Mine warfare is the use of explosive devices called 
nines to kill enemy troops and destroy their ships, 
tanks and other equipment. Some mines explode when 
aperson steps on them. Others explode when run over 
tyatank or jeep. Mines may be designed to explode 
when moved or even touched, Naval mines are deto- 
muted (exploded) by the effects produced by a passing 
ship. Mines also may be exploded by remote control. 
Mines can be positioned to prevent an enemy from 
tntering an area. They can also be used to influence the 
tourse travelled by enemy troops or ships. By avoiding 
mined areas, the enemy may be forced to take routes 
where they can be attacked more easily. Mines are inex- 
pensive compared to many other weapons, and people 
with little training can put them into place. 
There are two chief kinds of mines, /and mines and 
mval mines, 


Land mines 


land mines are planted in the ground. They may be 
hid out in planned patterns called mine fields. Mines 
may be planted by soldiers or fired into an area by artil- 
ky, They also may be dropped by helicopters. 
Kinds of land mines. There are five main types of 
lind mines: (1) antipersonnel mines, (2) antitank mines, 
etl mines, (4) controlled mines, and (5) nuclear 
Antipersonnel mines are used to kill or injure enemy 
p They have a sensitive fuse (triggering device) 
W $ set off by the weight of even a small person. They 
y may be set off when someone walks into a wire or 
ied an object to which the mines are wired. 
ee antipersonnel mines have small explosive 
Bion kill only a few people a short distance 
Bis ers can kill many people more than 180 metres 
th some antipersonnel mines fire an explosive 
ge that explodes in the air, spraying shrapnel over a 
ge area (see Shrapnel), 
A me booby traps are hidden in buildings or 
tay abies soldiers. They may also be hidden in ordi- 
ieyt, a such as appliances and briefcases, that are 
Mnttank moved by enemy troops. x 
ink mines destroy enemy tanks and other vehi- 
i nee mines are larger than antipersonnel mines. 
Weight i S of antitank mines explode only when a 
i ka than about 150 kilograms moves over 
ese mine, a can walk safely on antitank mines. But 
des and na lestroy trucks and lightly armoured vehi- 
my, Cast damage the metal tracks on which tanks 


Ch 
Here mines release a poison gas when they are 
Controlled, gas kills or injures unprotected troops. 
They a ‘mines are placed in position before a bat- 
forces y "© exploded by remote control when enemy 
ee Proach the mines. 
Mineg noes Contain small nuclear devices. These 
of moun used to blow up concrete bridges or to close 
te Passes. Such jobs would require many 
mugh to po tonal explosives. Nuclear mines are small 
© carried by two people or in a jeep. 
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An antitank mine explodes when run over by a tank or other 
heavy vehicle, above. The mine, which is buried close to the sur- 
face, is triggered by the pressure of the vehicle. 


Antitank Mine (external view) 


pull ring 
[Fuse 


Antitank Mine (cross section) 


Pressure ring 


Band and stop 
Plastic collar 


Bearing cap 


Firing pin 
Detonator- 


f an antitank mine are shown above. The mine is 
The S e ring at the top is forced down into 


detonated when the pressur e 5 
a mine. This action causes the firing pin to hit the detonator, 


which then sets off the booster. The booster then activates the 
high explosive, and the mine explodes. 
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land mines. Land mines can be detected 

by several methods. Soldiers may locate mines by crawl- 
ing along the ground and carefully probing the area 
ahead with their bayonets. When a mine is found, it is 
cautiously dug out and the fuse is removed, or its posi- 
tion is marked so it can be bypassed. Individual soldiers 
use sensitive instruments called mine detectors to lo- 
cate mines. Mines can be detected more rapidly by a 
mine-detecting device mounted on a jeep. The jeep 
stops automatically when the device detects a mine. 

After mines have been detected, they may be marked 
and bypassed, exploded by artillery fire, or blown up by 
tanks fitted with special rollers or chain devices. The de- 
vices trigger the mines when passing over them. De- 
vices called snakes are also used to clear mine fields. 
Snakes are long tubes packed with explosives. These de- 
vices are pushed into a mined area and are exploded. 
The blast sets off nearby mines and clears a path for 
troops and vehicles. 


Naval mines 


Naval mines rest on or are anchored to the floor of a 
body of water. Some naval mines float freely, but such 
mines are dangerous to friendly ships as well as enemy 
vessels. Naval mines are laid by surface ships, including 
vessels called minelayers, and by aircraft and subma- 
rines, Some naval mines are self-propelled. They are 
launched from a submarine and travel a few miles be- 
fore settling on the ocean floor. The CAPTOR mine of 
the United States Navy is anchored to the ocean bottom. 
The mine launches a torpedo after detecting the propel- 
ler noise of a passing submarine. 

Kinds of naval mines, There are four chief kinds of 
naval mines. They are (1) acoustic mines, (2) contact 
mines, (3) magnetic mines, and (4) pressure mines. 

Acoustic mines are exploded by the sound of a ship's 
propellers, 

Contact mines are triggered when a ship touches 
them. They also may be exploded when a ship touches 
antennas that stick out from the mines, 

Magnetic mines are triggered by the magnetic field 
that surrounds a metal warship. To avoid setting off a 
magnetic mine, a ship may use a set of electrical cables 
called a degaussing belt, which reduces or neutralizes 
the magnetic field, 

Pressure mines explode when Passing ships cause a 
change in the water pressure around the mines. 

Detecting naval mines. Naval mines are difficult to 
detect and to sweep (remove or detonate). They may be 
fitted with counting devices that allow a certain number 
of ships to pass before the mines explode. The mines 
may also be fitted with timers that Prevent them from fir- 
ing for a certain number of hours or days. Ships called 
minesweepers use sonar to locate mines, which are 
then swept (see Minesweeper). Minesweeping helicop- 
ters tow devices that sweep mines in shallow water. 

Acoustic mines are blown up by noisemaking devices 

towed underwater. The anchor cables of contact mines 
are cut by instruments towed underwater by mine- 
sweepers. The mines then float to the surface and are 
exploded by gunfire. Some magnetic mines are trig- 
gered by electrical devices towed by ships. Pressure 
mines are cleared by having a small, specially equipped 
ship pass nearby to detonate them. 


A minesweepi 


ing device towed by a helicopter is called a 
sledge. The magnetic field produced by the sledge detonates 
magnetic mines that have been planted underwater. 


History 


Land mines have been used in warfare for more than 
200 years. The term mine came from the practice of dig- 
ging tunnels under enemy positions, packing the tun 
nels with gunpowder, and exploding them. Duringthe 
American Civil War (1861-1865), Union soldiers mineda 
section of Confederate trenches at Petersburg, Virginia. 
The soldiers dug a tunnel more than 150 metres hrg 
placed gunpowder in it, and blew a large crater in the 
Confederate defences. In World War | (1914-1918), 
troops buried artillery shells that exploded when y 
stepped on by a person or run over by a tank or truci 
After World War I, mines with wood, metal, or paR 
containers were developed. Land mines were w ri 
used during World War II (1939-1945) and in almost 
later wars, ined 

The first naval mines—floating vessels that con ' 
explosives—were used in the late 1500's. Early type 
underwater mines, called torpedoes, were seale 
wooden containers filled with gunpowder ang £ 
equipped with a fuse. The fuse was set, and a div e 
swam under an enemy ship and attached the yes 
the ship's hull. During the American Revolution si 
1783), David Bushnell, an American inventor, on fe 
the first submarine equipped with a mine-attach bei 
vice. During the American Civil War, both the Col 
ate and Union navies used underwater mines. Bari 
Miner. See Mining; Coal (How coal is mined; 
industry [picture: Coal miners)). , er 
Miser, jack (1865-1944), was a Canadian bird ae 
vationist. He established a bird sanctuary one birds 
near Kingsville, Ontario, in 1904. Miner free mE urge 
after putting numbered metal anklets on fer ds they 
hunters to return the numbered bands from <a birds 
shot. In this way, he learned where the migra aint Bird 
went. Friends established the Jack Miner Migo onthe 
Foundation in 1931 to help him continue his fe of the 
migrating habits of birds. He received the Or 
British Empire in 1943. ye 

Miner was born in Dover Centre, Ohio. His 
was John Thomas Miner. 


full name 


Hornblende g 


fae made of minerals. A chunk of granite, /eft, contains bits of hornblende, feld- 
i quartz, and mica. Alone, these minerals appear as shown, right 
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ate most common solid material found on 
afrock ade panh s land and oceans all rest on a layer 
Surface also sg minerals. All rocks found on the earth's 
Pleces of ee minerals. Even soil contains tiny 
ound on en rals broken from rocks. Minerals are also 

Minerals ae and on Mercury, Venus, and Mars. 
saltand eee such common substances as rock 
itd gems, The lead,” and such rare ones as gold, silver, 
onl Y about 1 pape about 3,000 kinds of minerals, but 
àre hard ) of them are common. Most of the others 

60 ie, to find than gold. 

s; ee to make a large number of prod- 
crayons and aie graphite is used for pencil leads, and 
Products that um powder are made from talc. Other 
forbi at are made from minerals include cement 


uildi li 
anul e for farming, and chemicals for 
lan 
tiken e use the term mineral for any substance 
toleum, be earth Such substances include coal, pe- 
eral. Certain ik gas, and sand—none of which is a min- 
um iron, and ences in food and water, such as cal- 
Mineralogist osphorus, also are called minerals. 
Stconsider a; s, the scientists who study minerals, do 
ineralogi ny of them minerals. 
ance that apt pee the term mineral to mean a sub- 
Mineral is fo all of the four following features. (1) A 
und in nature. A natural diamond is a min- 


eral, but a synthetic diamond is not. (2) A mineral is 
made up of substances that were never alive. Coal, pe- 
troleum, and natural gas are not minerals because they 
were formed from the remains of animals and plants. (3) 
A mineral has the same chemical makeup wherever it is 
found. Sand is not a mineral because samples from dif- 
ferent places usually have different chemical makeups. 
(4) The atoms of a mineral are arranged in a regular pat- 
tern, and form solid units called crystals. The calcium 
and phosphorus found in milk are not minerals because 
they are dissolved in a liquid and are not crystals. 

This article discusses only substances that mineralo- 
gists consider minerals. For information on coal, petro- 
ieum, and other mined products, see the articles listed 
in the Related articles section of the Mining article. For 
information on other materials that are often called min- 
erals, see the World Book articles on Food (How the 
body uses food) and Ocean (TI he ocean—a liquid mine). 


Identifying minerals 


Minerals vary greatly in appearance and feel. Some 
minerals, such as quartz and diamond, have glasslike 
surfaces that sparkle with colour. Others look dull and 
feel greasy. The hardest minerals can scratch glass. The 
softest ones, such as talc and gypsum, can be scratched 
by a fingernail. Four of the main characteristics of miner- 
als are (1) lustre, (2) cleavage, (3) hardness, and (4) colour. 
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Common minerals with metallic lustre 


Bornite Cu,FeS, Copperred with 
purple-blue tarnish. Hardness 3. 
Cleaves. 


Galena PbS. Bright metallic lead-grey 
pies Hardness 2}. Cleaves to form 
cubes. 


Magnetite Fe,0,. Black. Attracted by 
magnet and may act as magnet. Hard- 
ness 54-64. Does not cleave. 


Rutile TiO,, Red to black with gem- 
like lustre. Hardness 6-6. Cleaves. 


Chalcopyrite CuFeS,. Brassy yellow. Leaves a 
green-black streak Hardness 34-4 Does not cleave. 


Gold Au. Yellow nuggets, grains, and flakes. Does 
not tarnish, Hardness 24-3. Does not cleave. 


Pyrite FeS, Pale brassy yellow. Leaves green- to 


brown-black streak. Hardness 6-64. Does not 
cleave. 


Silver Ag. Silver-white (above, 


as flecks in barite), 
tarnishing to black. Hardness 2. snot cle 


3. Does not cleave. 


Copper Cu. Copper-red with brown tarnish, Hard- 
ness 24-3. Does not cleave. 


Graphite C Steel-grey. Feels greasy. Hardness 1-2 
Cleaves into tablets and sheets. 


3 dto 
Pyrrhotite FeS. Bronze-yellow. Weakly anea 
magnet. Hardness 34-4 $. Does not cleat 


nish. 
Stibnite Sb,S, Grey columns with black tar 
Hardness 2. Cleaves in one direction: 


Anurite Cu,(CO,)(OH),. Blue. Hardness 
Cleves irregularly. 


iptum CalSO,22H,0. Colourless, white, grey, or 


O 
wow to brown, Hardness 2. Cleaves into plates. 


Potas 
tg sre feldspar K(AISi,O,). White to pink. 
Men streak. Hardness 6. Cleaves in two di- 
‘almost at right angles. 


‘bhur 
ok S Yellow. Me 
es : Melts 
1424. Cleaves iregular a S T 


Cinnabar HgS. Dark red, earthy to metallic lustre. 
Hardness 2-24. Earthy form does not cleave. 


Malachite Cu,(CO,\OH), Bright green. Hardness 3 
4-4. Cleaves irregularly. 


SiO, Clear or tinted glassy crystals. Hard- 
ness 7. Does not cleave. 


Talc Mg.(Si,O, XOH}, Pale green. Feels greasy. 
Hardness T- paaa into tablets and sheets. 
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Fluorite CaF, Green, blue, or purple 
cubes. Hardness 4. Cleaves in four di- 
rections. 


Muscovite KAI,(AISi,0,,(OH),. Col- 
ourless, Hardness 2+-3. Cleaves into 
tablets, sheets 


Rhodochrosite Mn(CO,). Pink. Hard- 
ness 34-4. Polyhedral cleavage. 


Wulfenite Pb(MoO,). Orange-yellow 
square tablets. Hardness 3. Cleaves 
into tablets. 
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Lustre of a mineral may be metallic or nonmetallic. 
Minerals with metallic lustre shine like metal. Such min- 
erals include galena, gold, and ilmenite. Minerals with 
nonmetallic lustre vary in appearance. Quartz looks 
glassy, talc has a pearly surface, and varieties of cinna- 
bar appear dull and claylike. The lustre of a mineral also 
may differ from sample to sample. Some cinnabar, for 
example, has a bright metallic lustre rather than a dull 
lustre. 

Cleavage is the splitting of a mineral into pieces that 
have flat surfaces, Minerals differ in the number of di- 
rections they split, and in the angles at which the flat 
surfaces meet. Mica splits in one direction and forms 
thin sheets. Halite has three cleavage directions, and it 
breaks into tiny cubes. A diamond may split in four di- 
rections, forming a pyramid. Other minerals, such as 
quartz, do not split cleanly, but break into pieces with ir- 
regular surfaces. 

Hardness of minerals may be tested by scratching 
one mineral with another. The harder mineral scratches 
the softer one, and mineralogists use a scale of hard- 
ness based on this principle. Friedrich Mohs, a German 
mineralogist, invented the scale in 1822. The Mohs hard- 
ness scale lists 10 minerals from the softest to the hard- 
est. These minerals are numbered from 1 to 10. The 
hardness of other minerals is found by determining 
whether they scratch, or are scratched by, the minerals 
in the Mohs scale. For example, galena scratches gyp- 
sum (number 2), but is scratched by calcite (number 3). 
Therefore, galena‘s hardness is 24—about halfway be- 
tween that of gypsum and calcite. A person's fingernail 
has a hardness of about 2. 

Colour of some minerals depends on the substances 
that make up the crystals. The black of ilmenite, the red 
of cinnabar, and the green of serpentine all result from 
the chemical composition of these minerals. Other min- 
erals get their colour from chemical impurities. Pure 
quartz, for example, has colourless crystals. But tiny 
amounts of other substances in quartz crystals can give 
quartz a pink or green tint, or even make it black. 


knife blade or 
window glass 


Other identification tests. Some minerals may be 
recognized by their habit (general appearance), Gold is 
found in the form of nuggets, and diamonds are found 
as crystals. Halite may have the form of grains, clumps of 
crystals, or large chunks. Serpentine asbestos occurs in 
the form of fibres. Mineralogists can also identify miner- 
als by feeling, tasting, or smelling them. Talc and ser- 
pentine feel greasy. Epsomite and halite taste salty, and 
borax and melanterite taste sweet. Kaolinite has an 
earthy smell. 

A streak test uses colour to identify a mineral, The 
mineral is rubbed across a slightly rough, white porce- 
lain plate. The rubbing grinds some of the mineral to 
powder and leaves a coloured streak on the plate. But 
the streak is not always the same colour as the sample, 
Haematite varies from reddish brown to black, but al- 
ways leaves a red streak. Chalcopyrite, a brassy yellow 
mineral, produces a green-black streak. 

Many chemical tests can identify minerals, One of the 
simplest consists of pouring a warm, dilute acid on the 
sample, If the acid fizzes, the sample belongs to a group 
of minerals called carbonates. Calcite, argonite, and dol- 
omite are examples of carbonates. These minerals con- 
tain carbon and oxygen; together with other chemicals. 
When attacked by acid, the minerals release carbon di- 
oxide gas which forms bubbles in the acid. This test may 
be made at home, using vinegar for the acid. In the 
flame test, a bit of a mineral is ground into powder near 
the air holes at the base of a lighted Bunsen burner. Ait 
carries the powder up into the flame. The powder gives 
the flame a colour that identifies the mineral. 


Inside minerals 


Mineral crystals occur in many sizes. A giant one 
of beryl or feldspar may weigh several tons. Tiny crystals 
of kaolin may be too small to be studied even with ami 
croscope. Regardless of their size, all crystals are bast 
cally the same. They are groups of atoms arranged ina 
regular pattern. 

To imagine what it is like inside a crystal, you can 


Common identification tests. A mineral’s hardness is tested by scratching it 
against minerals listed in the Mohs scale, /eft. A streak test of haematite, bait 
leaves a red streak. The tester rubs the mineral against rough porcelain an r 
the streak with his finger. Right, calcite cleaves into blocks, and mica into s 


think of “rooms” formed by the crystal's atoms. A room 
ina copper crystal is formed by 14 copper atoms. The 
room has an atom at each corner of the floor and ceil- 
ing, and an atom at the centres of the floor, the ceiling, 
and each of the four walls. A copper crystal consists of 
many of these rooms side by side and one on top of the 
other. The rooms share copper atoms where they meet. 
Mineralogists call such rooms unit cells. 

Most minerals consist of more than one kind of atom. 
Halite, for example, consists of sodium atoms and chlo- 
fine atoms. Other minerals may have as many as five 
kinds of atoms in complicated arrangements. Some unit 
tells have six walls instead of four, and others have 
slanted walls. Such differences in the shape of unit cells 
produce differences in the shape of mineral crystals. 
Chemical bonds are electrical forces that hold atoms 
together in a crystal. An jonic bond results when certain 
atoms give up some of their electrons to other atoms. 
lonic bonds are the most common chemical bond in. 
minerals. A covalent bond results when several atoms 
share electrons. Covalent bonds, which are very strong, 
occur in such minerals as diamonds, and are common in 
compounds containing carbon. Chemical bonds can 

hold two or more atoms together only in definite posi- 


How atoms are arranged in minerals 


A halite crystal, above /eft, has four sides and is made 
Up of billions of four-sided unit cells. Each cell, centre, 
Contains 14 sodium atoms (shown in black) and 13 chlo- 
tine atoms (blue). Halite belongs to the isometric crys- 


corundum crystal, above left, has six sides. Its unit 
+ Centre, is a six-sided “room” containing 21 oxygen 
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tions. These positions depend on the size of the atoms, 
and the number of bonding electrons. The shape and 
size of the unit cell, in turn, depend on the positions the 
atoms take when they are bonded together. See Bond. 

Bonds between atoms are not all equally strong. This 
variation in bonding strength explains why some crys- 
tals can be cleaved. Cleavage can take place when the 
weak bonds lie along a flat surface called a cleavage 
plane. When the crystal is cut along this plane, the weak 
bonds break and the crystal splits, exposing the flat sur- 
face. 

How minerals grow. Most minerals grow in liquids. 
For example, some crystals grow in a liquid called 
magma deep inside the earth. This extremely hot sub- 
stance contains all the kinds of atoms that make up the 
earth's minerals. When magma cools, some atoms be- 
come bonded together and form tiny crystals. The crys- 
tals grow by adding layers of atoms to their flat outer 
surfaces. The new atoms must be the right size, and they 
must have the right number of bonding electrons to fit 
into the growing crystals. 

Mineral composition and structure are both im- 
portant in studying and classifying minerals, Some min- 
erals have the same kind of crystal, but differ in one or 


tal system—one of seven systems into which all mineral 


crystals are grouped. A diagram for the isometric sys- 
tem, right, includes three axes (imaginary lines) that 
show the directions followed by the crystal’s edges. 


toms (black) and 6 aluminium atoms (blue). Corundum 
isin the hexagonal system, right, which has four axes. 
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more of the atoms that make it up. For example, olivine 
has a basic crystal made of oxygen and silicon atoms. Ei- 
ther iron or magnesium atoms can fit into this crystal. As 
a result, there are two kinds of olivine—forsterite, which 
contains magnesium atoms, and fayalite, which contains 
iron atoms. Mineralogists use the term isomorphic for 
minerals that have the same structure but different com- 
positions. 

Some mineral crystals are made of the same kinds of 
atoms, but differ in the way the atoms are arranged. For 
example, diamond and graphite are both made of the el- 
ement carbon. The carbon in diamond, which is the 
hardest substance known, is bonded into a blocky 
framework. The carbon in graphite is bonded into thin, 
fragile sheets. Mineralogists use the term polymorphic 
to describe minerals that have the same composition 
but different structures. 

The major classes of minerals—based on composition 
and structure—include elements, sulphides, halides, car- 
bonates, sulphates, oxides, Phosphates, and silicates, 
The silicate class is especially important, because sili- 
cates make up 95 per cent of the minerals, by volume, in 
the earth’s crust. Mineral classes are divided into fami- 
lies on the basis of the chemicals in each mineral. Fami- 


Why some minerals cleave 


Graphite, above, consists of layers of carbon atoms, Weak 
bonds hold the layers together and form cleavage planes, 
below. The crystal splits into tablets along these planes, 


oe ER ome Bond 
I 

fa fh |—Weak Bond 
SEE a 


Cleavage Plane 


lies, in turn, are made up of groups of minerals that 
have a similar structure. Groups are further divided into 
species. 


History of mineralogy 


Early studies. Minerals were among the first sub- 
stances that people used and described. Egyptian paint- 
ings of 5,000 years ago show that minerals were used in 
weapons and jewellery, and in religious ceremonies, 
Theophrastus, a Greek philosopher, wrote a short work 
on minerals about 300 B.C. Pliny the Elder of Rome 
wrote about metals, ores, stones, and gems about AD, 
77. Other early writings about minerals were done by 
German scientists. These writings include De Minerali- 
bus (1262) by Albertus Magnus and De Re Metallica 
(1556) by Georgius Agricola. 

The scientific study of mineral crystals began in 
the 1600's. In 1665, Robert Hooke, an English scientist, 
showed that metal balls piled in different ways dupli- 
cated the shapes of alum crystals. In 1669, Nicolaus 
Steno, a Danish doctor, found that the angles between 
the faces of quartz crystals were always the same, even 
though the crystals had different shapes. 

By the late 1700's, scientists had studied and de- 
scribed many minerals, But they only guessed at the 
makeup of crystals and the reasons for their shape.A 
French scientist, Romé de l'Isle, suggested in 1772 that 
Steno's discovery could be explained only if the crystals 
were composed of identical units stacked together ina 
regular way. During the 1780s, the French scientist René 
J. Haüy made further studies of these mineral units, He 
called them integral molecules, About 1780, chemists 
began to develop clearer ideas about the nature of 
chemical elements. Mineralogists then saw that miner 
als were made up of chemicals, but they still did not un- 
derstand their structure. é 

The 1900's. During the 1900s, X-ray studies provided 
the key to the internal structure of minerals. In 19124 
German scientist named Max von Laue sent an X-ray i 
beam through a crystal of sphalerite. The beam was dit 
fracted (divided) by the flat surfaces of the crystal. The 
experiment showed that the atoms in sphalerite are 
bonded together into sheets which connect to one w 
other at specific angles. From similar experiments, Sci 
entists later learned how atoms are arranged into unit 
cells and, in turn, into crystals. By the 1930s, solent 
had used X rays to study and describe many differen 
minerals, ; 

Today, new laboratory instruments are changin! 
study of minerals. The electron probe microanalyze! 
linked to a computer, can measure changes in the 
chemical composition of a single crystal. A soaniig i ; 
electron microscope magnifies crystals many thous A 
of times beyond normal size. Using a special plec n 
microscope, scientists can photograph the shadow: SF 
reflections of atoms and molecules. In this way they 


g the 


Mineralogists are still trying to answer many ertain 
tions. For example, they would like to know how vatal 
minerals are made, and why impurities affecta pira 
mechanical and electrical properties. In addition, als 
alogists are constantly finding new uses for miner 
and the chemical elements they contain. 


A din 
Related articles. For information on the minerals foun 


Hotsprings usually contain chemicals that are beneficial in the 
lent of ailments such as rheumatism and skin disorders. 


ic parts of the world, see the Economy section of the arti- 
on each country. See also the following articles: 
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A e also the following articles: 
ond Clay Crystal 
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$ quartz have a variety of rs? 
al 
What is a it cell ty of colours’ 
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Why ape has a salty taste? A sweet taste? 

Why isas me minerals be split into pieces with flat surfaces? 
What did arctic diamond not a mineral? 

What holds 'ax Von Laue discover about minerals? 


together the atoms in a crystal? 
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What kind of mineral is a carbonate? Why does acid fizz when 
poured on a carbonate? 
How do minerals grow? 
Mineral oil is a clear, colourless, oily liquid with al- 
most no taste or smell. It is also called /iquid paraffin, 
liquid petrolatum, white mineral oil, and white paraffin 
oil. Mineral oil is used in medicinal and cosmetic prepa- 
rations such as laxatives and hair tonics. It is also used as 
a diluent (dissolver) in the manufacture of plastics, and 
as a lubricant in industrial operations. Mineral oil is ob- 
tained when petroleum fractions (separated parts) are 
boiled at 316° to 399° C. 
Mineral water, also called aerated water, is spring 
water with a high content of mineral matter or of gas. 
The mineral matter includes salt, Epsom salt, lime, mag- 
nesia, iron, silica, boron, fluorine, and many others, in- 
cluding radioactive substances. 

In most cases, the water is rain water that has seeped 
underground through rocks, dissolving mineral matter 
on the way. Other springs may contain magmatic or ju- 
venile water, which rises from deep in the earth after 
forming through a chemical process in rocks. Some of 
these springs are hot springs. Others have cooled to or- 
dinary temperatures. 

People have used mineral water since ancient times 
to cure such ailments as rheumatism, skin infections, 
and poor digestion. In some countries, spas (health re- 
sorts) have grown up around such springs. Well-known 
spa towns are Bath in Gloucestershire, England; Baden- 
Baden in the Black Forest, Germany; and Vichy, Allier 
department, France. 

Mineralogy. See Mineral. 

Minerva was one of the most important goddesses in 
ancient Roman mythology. She was the favourite child 
of Jupiter, the king of the gods. One myth tells of her 
being born out of Jupiter's forehead, fully grown and 
dressed in armour. Minerva resembled the Greek god- 
dess Athena and like her was a virgin goddess. 

Minerva had a variety of functions. Originally, she 
represented skill in handicrafts, particularly those asso- 
ciated with women, such as spinning and weaving. 
Later, Minerva came to symbolize general skill. Still 
later, the Romans worshipped her as the goddess of 
wisdom. The ow! has traditionally been considered wise 
because it was the bird of Minerva. 

The Romans, who believed that warfare involved the 
higher mental powers, worshipped Minerva as the god- 
dess of the intellectual aspect of war. Most artists 
showed her wearing armour and a helmet. Minerva car- 
ried a magic shield called the aegis. 

See also Athena; Aegis. 

Minesweeper is a ship or helicopter that clears away 
or destroys naval mines. Minesweepers tow special de- 
vices that locate and sweep (remove or explode) mines. 
For sweeping mines from the ocean floor, an unmanned 
vehicle is connected by cable to the minesweeper. The 
vehicle can examine a mine and possibly disarm it or 
plant a small explosive next to the mine to destroy it. 

See also Mine warfare (picture: A minesweeping de- 
vice); Warship (Small combatants; picture). 

Ming dynasty ruled China from A.D. 1368 to 1644, a 

period of Chinese rule between two foreign conquests. 
It was preceded by the Mongol Empire and followed by 
the Manchu dynasty. Ming rulers restored traditional in- 
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Ming porcelain became famous for its blue and white under- 
glazing. Painting over the glaze with enamel was common. 


stitutions, such as the civil service, which the Mongols 
had suspended. Chinese authority extended into Mon- 
golia, Korea, Southeast Asia, and the Ryukyu Islands, 
Ming means bright in Chinese, and the period was 
important especially in the arts, Ming architects built the 
imperial palace in Beijing's Forbidden City area. Many 
buildings are still standing. Artists produced porcelain, 
bronze, and lacquerware. Western traders arrived in 
China for the first time during this period. 
Miniature. See Manuscript (Illustrated manuscripts). 
Miniature bull terrier is a small, muscular dog. Ex- 
cept for its smaller size, it is identical to the bull terrier. 
Breeders in the United Kingdom developed the minia- 
ture bull terrier by mating small bull terriers to one an- 


A miniature bull terrier is a small, muscular dog. 


other. The miniature bull terrier stands about 25 to 35 
centimetres high and usually weighs 7 to 14 kilograms, 
It has a long, wide head; small eyes; pointed ears; a 
short, glossy coat; and a short, straight tail. Miniature 
bull terriers most commonly are white. They also may 
be grey, brown, tan, red, or other colours, usually with 
white markings. 

See also Bull terrier. 

Miniature pinscher is a toy dog of the terrier family, 
It comes from the Rhine Valley of Germany. Germans 
sometimes call it a reh pinscher (deer terrier) because it 
looks like a small deer. It has a wedge-shaped head and 
black eyes. The dog may be red, blue-black, black with 
rust-red markings, or brown with rust-red markings, It 
resembles the Doberman pinscher but weighs only 3to 
5 kilograms. It stands 30 centimetres at the shoulder, 

See also Dog (picture: Toy dogs). 

Miniature schnauzer js a breed of dog that origi- 
nated in Germany in the 1800's. Breeders developed the 
dog by mating the standard schnauzer with the affenpin- 
scher, The dog's high spirits and intelligence have 
helped make it a popular pet. It is also a good watchdog. 

The dog's colouring may be salt and pepper, black « 
and silver, black and tan, or all black. It has a shaggy 
beard and long, bushy eyebrows. Most owners have the 
dog's coat clipped short on top and the beard and of 
brows trimmed. The dog stands 30 to 35 centimetres tall 
at the shoulders and weighs about 7 kilograms. 

See also Dog (picture: Terriers). 

Minibike. See Motorcycle (Kinds). ; 
Minim is the smallest unit of fluid measure in the 
apothecaries‘ system of measurement. Pharmacists oi 
used this system, but they now measure many prescrip 
tions in metric units. One minim equals 0.0616 millilitre, 
or cubic centimetre. In the apothecaries’ system, P 
minim equals one drop, and 60 drops equal one flui a 
dram. The word minim comes from the Latin word mi 
mus, meaning smallest. 

Minimalism. See Glass, Philip. i 
Minimata disease is the name of a type of te! 
Poisoning. It is caused by a compound called met 
mercury. 

TEA comes from Minimata Bay in Japan. ne 
1950s, industrial waste containing methyl menia 
dumped into the bay. The compound built up in 5 
amounts in fish and shellfish. Local people who ta than 
these fish were poisoned by methyl mercury. 70 died. 
600 people were badly affected and more than i 

Minimata disease causes trembling, disability, es the 
blindness. This is because methyl mercury dmi A 
nervous system. It also damages the liver and aa 

In the 1970s, 500 people died in Iraq after on A 
bread containing methyl mercury. The grain i was 
make the bread was meant for planting. The gr 
Coated in methyl mercury to stop it from rotting. 

See also Mercury. ey pet 
Minimum tak the smallest amount a t H 
hour that an employer may legally pay a wor only those 
be established by law to cover all workers or nd em 
in certain industries. Self-employed persons a by 
ployees of small businesses are often not Oat un 
minimum wage laws. In some European oe 
ions and employers set unofficial minimum Wi 
mutual agreement. 


Mining 


Mining is the process of taking mineral and other sub- 
stances from the earth. These substances include metal 
compounds, non-minerals such as coal, sand, oil, and 
natural gas, and many other useful things. 
Boal provides iron and copper for making aero- 
‘a i a refrigerators. Mines also supply salt for 
Raa i silver, and diamonds for jewellery; and coal 
bildin fae uranium for nuclear energy, stone for 
oa p osphate for fertilizers, and gravel for roads. 
$ ee can be mined more cheaply than oth- 
ion © h ey are found at the earth's surface. Some 
ai ar a beneath the surface, and can be re- 
cain i y digging deep underground. Other ele- 
People pound in oceans, lakes, and rivers. 
at ore mined the earth for thousands of years. 
ae” people dug pits and tunnels to get flint, 
leonie used to make tools and weapons. By 3500 
a free were mining tin and copper. They com- 
reais metals to make bronze, a hard a/loy (mixture 
i fect made better tools and weapons. The an- 
at minin s hers were the first people to realize 
ais aa ld make a nation rich and powerful. Mer- 
thes tothe e nable stones and metals and took 
Mines of eve oman Empire. The Romans took over the 
The coy they conquered. 
ithousand ye mpire ended in the A.D. 400s. For about 
Ing, During ae few advancements were made in min- 
Were mined Seeds, coal, iron, and other minerals 
nd France M ‘urope, especially in Germany, Sweden, 
elnea iming also developed in South America. 
tals to m fe and other tribes of South America used 
ake tools, jewellery, and weapons. 
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The Kinds of mining 
re 
Where ahh Many methods of mining. Each is based on 
à mineral 4 a mineral deposit is found in the earth. 
al deposits lie at or near the earth's surface, 


Mining 491 


In an oper-cast copper 
mine, miners use power 
shovels to load the mineral- 
bearing rock called ore onto 
trucks. The miners remove the 
ore in horizontal layers called 
benches. The trucks carry the 
ore out of the mine to crush- 
ers. 


and others are far underground. Some minerals are 
found as a compact mass, and others are widely scat- 
tered. Minerals also vary in hardness and in the ease 
with which the mineral-bearing material called ore can 
be separated from the surrounding rocks. Some miner- 
als occur in large bodies of water such as oceans and 
seas and are obtained by pumping. For a discussion of 
the methods of mining a particular mineral, see the 
World Book article on that mineral, such as Gold. For 
details on coal-mining methods, see Coal (How coal is 
mined; illustrations). 

Today, most mines are highly mechanized. Hydrauli- 
cally powered drills bore holes in the ore. Large ma- 
chines dig and load the ore, and trains, trucks, and con- 
veyors transport it. In underground mines, high-speed 
lifts called skips carry ore to the surface. 

Surface mining methods are used when deposits . 
occur at or near the surface of the earth. These methods 
include placer mining, dredging, open-cast mining, 
strip mining, and quarrying. 

Placer mining is a way of obtaining gold, platinum, 
tin, and other so-called heavy minerals from gravel and 
sand deposits—called placers—where nearby water sup- 
plies are plentiful. The exact technique used depends on 
the size and kind of deposit. On a small scale, panning 
may be used to recover gold and other minerals from 
streams. On a larger scale, miners use a form of placer 
mining called s/uicing. In this method, the mineral- 
bearing gravel and sand are shovelled into the upper 
end of a slanting wooden trough called a riffle box. In 
the box, they are washed by water. The valuable miner- 
als are heavier than the sand and gravel, and settle in 
grooves on the bottom of the box. The gravel and sand 
are washed away. The mineral-bearing gravel and sand 
may also be moved directly from a deposit into the riffle 
box by the force of water shooting out through a large 
nozzle called a giant This process is called Aydraulic 
mining. 

Dredging is used especially where mineral-bearing 
sand and gravel layers are exceptionally thick. In dredg- 
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An underground mine 
makes use of heavy machin- 
ery to cut and break up the 
ore into manageable frag- 
ments, right, and to support 
the roof of the mine, /eft, as 
work progresses at the work- 
face. 


ing, a pond or lake must be formed so that a large, 
bargelike machine called a dredge can be floated, An 
endless chain of buckets is attached to a boom (long 
beam) at the front end of the dredge. The buckets dip 
into the water when one end of the boom is lowered. 
They dig up the mineral-bearing sand and gravel and 
move the material to a bin on the deck of the dredge. 
The material is taken from the bin and washed in much 
the same way as in placer mining. After the valuable 
minerals are collected, the sand and gravel are put ona 
conveyor belt and dumped behind the dredge. By dig- 


ging forward while disposing of the waste to the reat, 
the pond and the dredge move ahead. i 
When mining some kinds of loose gravel cen 
machines called draglines or s/acklines are used. i 
machines have a scoop attached to a high boom. The 
scoop is pulled back and forth along the depor to 
gather material, which is put into a separating bin. n 
Open-cast mining is used to recover valua m 
als from large, thick orebodies (beds or veins of 0 pah 
lying close to the surface. First, the miners e šk 
the overburden—that is, the layer of rock and othe 


Overburden 


terial that covers the deposit. Then they use explosives 
to break up great masses of orebearing hard rock. The 
miners mine the deposit in a series of horizontal layers 
talled benches. Miners build a road connecting the 
benches up the sides of the pit. Trucks or trains carry 
the ore up the road and out of the pit. 

Strip mining is a method of obtaining coal, phos- 
phate, and other minerals that lie flat near the earth's 
surface, Strip mining around hills or mountains is called 
contour mining or collar mining. Strip mining on flat ter- 
rain is called furrow mining. In this method, miners cut a 
furrow and cast the overburden into a ridge parallel to 
the cut called a spoil. They break the ore up with ma- 
chines or explosives and then use shovels or machines 
toload the coal into trucks or railway wagons. After re- 
moving all the ore from the first cut, the miners cut a 
new furrow, casting the spoil into the previous cut. 

Inthe past, strip mining had a bad reputation because 
itcaused great destruction in the mined areas. This was 
especially true in mountainous areas, where strip min- 
ing would destroy vegetation on mountainsides and 
lead to mud slides and severe erosion of the land. 

Today, plans for rec/amation of the land are necessary 
before mining can begin. Reclamation is a process in 
Which the land is restored as closely as possible to its 
original state. In many cases, the reclaimed land is more 
Valuable than it was before mining. For example, the 
lakes created in the final cuts of some mined areas have 
provided excellent fishing and water sports. 

Quarrying is a way of mining a deposit that lies at the 
surface of the earth with little or no overburden. Such 
minerals as limestone, gypsum, and mica are produced 
ftom quarries. Sand and gravel used for making con- 
‘rete, and large stones used for building are also mined 
in quarries. Miners have several methods of quarrying. 
Hard minerals are drilled or are blasted with explosives. 
Sand and gravel are simply shovelled onto trucks or 
trains and shipped. Building stones such as marble and 
Sranite are sold in natural blocks or pieces. To free 

ese large blocks, miners saw, channel, or cut them on 
four sides, and wedge them free from the parent rock. 
Then they hoist the blocks onto trucks or trains. 
ne erground mining methods are used when the 
ann deposit lies deep beneath the earth's surface. 
verte if miners drive (dig) an opening into the mine. A 

i, Opening is called a shaft. A passage that is nearly 
a Ae dug into the side of a hill or mountain, is 

i an adit. In coal mining, it is called a s/ope. From 
passa main passages, miners dig systems of horizontal 
9 aas called /eve/s. A wide variety of mining meth- 
fairs available for removing the ore. Types of under- 
cite include (1) room-and-pillar mining, (2) 
in, Fs: (3) sublevel stoping, (4) cut-and-fill min- 
om lock caving, and (6) sublevel caving. : 
ore frp apar mining is a method of recovering 
an an orizontal or nearly horizontal orebodies. Min- 
ving ee the orebody as completely as possible, _ 
Wall ithe, Ries the ore as pillars to support the hanging 
igisa oe above the ore vein). Room-and-pillar min- 

inerale « ely used method of underground mining. 
toal, lead ey mined using this method include 

bys pa potash, salt, and uranium. 
tal seams raed is also used to dig ore from horizon- 
+ Miners use a machine to cut or break ore 


Mining 493 


A shaft mine 

A shaft mine is a system of horizontal and vertical passages 
through which ore is removed and hauled to the surface. Gold, 
lead, and other minerals in vertical veins are mined in this way. 
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from a single long face called a /ongwall. Hydraulic roof 
supports hold up the hanging wall above the miners. As 
the miners dig farther into the vein, the supports ad- 
vance along with them, and the hanging wall behind 
them collapses. 

Sublevel stoping is used in orebodies with a steep 
dip. A dip is the angle the orebody makes with the hori- 
zontal. Miners develop sublevels between the main lev- 
els, and drill and blast the ore from both the sublevels 
and main levels, 

As the ore is removed, empty chambers called stopes 
form. The ore, broken in large vertical slices, falls to the 
bottom of the empty stopes. There it is recovered for 
transport out of the mine. 

Cut-and-fill mining is a method of removing ore from 
vertical veins in horizontal slices, starting at the bottom 
of the stope and advancing upwards. After the miners 
excavate a slice of ore, they fill the stope with waste ma- 
terial called gangue, or waste sand from ore-processing 
plants. This material supports the walls and provides a 
working platform from which the next ore slice is 
mined, 


Mining terms 


A continuous miner digs 
coal or ore from horizontal 
seams deep underground, In 
a single operation, the ma- 
chine gouges out the mineral 
with its rotating cutter and 
loads it onto a shuttle car, 


Block caving is a way of mining such ores as copper 
and iron when they are scattered throughout the waste 
material. In this method, the miners dig levels, dividing 
the orebody into large sections or blocks. Then they un- 
dercut each block with a horizontal slot. The pressure of 
the overlying rock and ore causes the ore above the slot 
to cave in. Large machines transport the ore to vertical 
or inclined openings called ore passes. Pe 

Sublevel caving is used in large, steeply dipping ore- 
bodies. Miners divide the orebody into sublevels 7.5to 
15 metres apart. Each sublevel is developed with a net- 
work of drifts (horizontal passages) that penetrate the 
complete ore section. From the sublevel drifts, the min- 
ers drill deep holes into a fan-shaped pattern in the ore 
section immediately above. The blasting of one fan i 
breaks the ore, causing it to cave into the drift. There, i 
is loaded and transported to the ore pass. maraisi 

Pumping methods are used to recover mineral m 
occur in large bodies of water or that can be chang 
into liquid form. The waters of the ocean and of er 
lakes contain huge amounts of mineral elements. aie 
ers often obtain them by pumping the water into plai 


Adit is a nearly horizontal Passage from the earth's surface into 
amine. 

Crosscut is a horizontal or nearly horizontal mine Passage that 
intersects the orebody, 

Dip is the angle an ore deposit is inclined from the horizontal. 
Drawpoint is a place where ore can be loaded and removed, 
Drift is any underground mine Passage. 

Footwall is the wall or zone of rock under an inclined vein. It is 
beneath the miners’ feet as they excavate the ore. 

Gangue is the worthless material mixed with the ore, 


Hanging wall is the walt or zone of rock above an inclined vein. 


It hangs above the miners as they excavate the ore. 

Level is the group of drifts and crosscuts made at one depth in 
an underground mine. Miners usually develop several levels, 
Ore pass is a vertical or inclined underground Opening 
through which ore is transferred, 

Outcrop is the exposed surface of a deposit. 

Overburden is the soil or rock that covers a deposit. 

Pillar is a thick post of rock created by removing the surround- 
ing rock. 

Quarry is an open or surface excavation from which building 
stone is usually obtained, 

Raise is a passage driven upward from a lower level toward an 
Upper level in an underground mine. 


F FA, a ts levels or 
Ramp is an inclined underground opening. It connec ehicles: 


production areas and allows the passage of motorized Fir 
Shaft is a vertical passage from earth's surface into a 
shaped like a lift shaft. p iners 
Skip is a bucket, cage, or wagon in which materials or mi 

are drawn up or let down a mine shaft. val of 
Stope is an underground excavation formed by the remo) 

ore between one level and the next in a mine. E 

Strike is the main horizontal direction of a deposi 
Stripping is the process of removing the overb ork ng 
Sublevel is a system of horizontal undergroun dee a 
Sump is the bottom of a mine shaft where water, $ 

rocks may collect. s to the 
Tunnel is a horizontal underground passage that open: 
surface at both ends. 'e it from 
Vein is a deposit with definite boundaries that separat 

the surrounding rock. a which 
Waste pass is a vertical or inclined opening through 

waste material is dumped. ed into 
Water basin is a collection area for water that has soring. 
a mine or has been piped into the mine and use 

Pumps push this water to the surface. rom one 
Winze is a passage that has been driven downward fi 
level toward a lower level in an underground mine. 


Sulphur deposit 


TheFrasch method of mining sulphur involves pumping hot 
water into the deposit through a pipe to melt the sulphur. Com- 
pressed air flows into the deposit through a second pipe and 
forces the sulphur to rise to the surface through a third pipe. 


Where itis treated. Pumps move large amounts of sea- 
Vater through precipitators (separators) to remove the 
Minerals. Most of the magnesium used today is ob- 
ttined by this method. 

Pumping is sometimes used to get salt from beds be- 
neath the earth's surface. Workers drill holes and circu- 
te water underground to dissolve the salt and form a 
saltwater solution called brine. The brine is pumped to 


Mining 495 


the surface and taken to a factory, There, thé water is 
evaporated, and the salt forms a solid again. A similar 
method called /eaching is used for some ores that con- 
tain copper (see Copper [Leaching)). 

The Frasch method, another pumping method, is 
often used in mining sulphur, which melts easily. The 
miners bore holes in a buried sulphur bed and inject su- 
perheated water. The sulphur melts and forms a liquid. 
The miners force the liquid sulphur to the surface by 
pumping compressed air into the holes. After the sul- 
phur cools, it becomes a solid again and can be stored. 

Related articles in World Book. See the article on Mineral 
and the Economy section of the various country articles. Other 
related articles include: 


Alchemy Gem Prospecting 
Assaying Gold Quarrying 
Coal Iron and steel Safety lamp 
Coke Lead Salt 
Copper Magnesium Silver 
Damp Metal Tin 
Diamond Metallurgy Uranium 
Engineering Ore Well 
Gas (fuel) Petroleum Zinc 
Outline 


1. Kinds of mining 
A. Surface mining methods 
B. Underground mining methods 
C. Pumping methods 


Questions 


What were some of the first minerals ever mined? 

How do miners recover ore using placer mining? 

How are draglines used in dredging? 

What is the overburden? 

What is reclamation? 

What are some different methods of underground mining? 
How do miners obtain sulphur by the Frasch method? 
What determines the method used to mine a mineral? 
What is the difference between a shaft and an adit? 


Mining provides vital raw 
materials for industry. For ex- 
ample, a strip mine, /eft, 
yields coal. Coal, in turn, is 
used to fuel electric power 
plants and to make steel for 
many manufactured products. 
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Mining engineering, See Mining (The mining in- 
dustry); Engineering (Materials engineering). 
Minister, in international relations, is a diplomatic 
agent who represents his or her country in a foreign 
land. Ministers are appointed by the head of their coun- 
try and rank below ambassadors. Most countries ex- 
change ambassadors, rather than ministers. The title of 
minister may be used to designate high-ranking diplo- 
mats below the ambassadorial level. In some countries, 
the name minister is also given to high administrative of- 
ficers who make up the cabinet or executive body (see 
Cabinet). See also Ambassador; Diplomacy; Ministry. 
Minister, in religion, is one who serves. The word 
minister is a Latin term meaning servant. Especially in 
Protestantism, a minister is an ordained member of the 
clergy who usually acts as pastor of a congregation. In 
addition to conducting worship services, an ordained 
minister usually administers the sacraments, preaches, 
and assumes responsibility for the pastoral care of the 
congregation. Lay ministers, who are not ordained, may 
assist at worship services. For example, they often read 
parts of the liturgy and lessons and help distribute Com- 
munion. In Roman Catholic, Eastern Orthodox, and An- 
glican churches, priests fill the role of ordained minis- 
ters, 
Ministry, in government, is a body of executive offi- 
cers who advise the head of a country or directly con- 
trol a nation’s affairs. Often, the members are members 
of parliament and heads of executive departments. 

Ministries are part of the governmental setup of 
countries that have a parliamentary form of government. 
The ministry of Great Britain has furnished the model for 
all nations using the parliamentary system. 

The British ministry consists of the prime minister and 
a number of other officers known as the ministers. The 
monarch appoints the prime minister, usually selecting 
the leader of the party in control of the House of Com- 
mons, The monarch’s selections of the other ministers 
are based on the recommendations of the prime minis- 
ter. British ministers are members of Parliament and are 
divided into cabinet ministers and ministers not in the 


Wild minks live in northern Europe, and north and central Asia. 
They live near water and Prey on small mammals, reptiles, am- 
phibians, and fish. 


cabinet. Cabinet ministers vary from cabinet to cabinet, 
Major bills are introduced by ministers. 

The British ministry represents the political party or 
parties that control the House of Commons. When it can 
no longer get parliamentary support, the ministry re- 
signs. 

See also Cabinet (The cabinet system of government}; 
Prime minister. 

Mink is a small mammal with a slender body and short 
legs. Minks weigh from about 0.5 to 1 kilogram. They 
range in length from about 50 to 65 centimetres, not in- 
cluding their bushy tails. Wild minks have brown fur, 
But minks raised in captivity have been bred to have 
black, blue, silver-grey, and white coats. The luxurious 
winter pelts of minks have long been in demand by the 
fur industry, which uses them to make expensive capes, 
Coats, stoles, and other clothing. 

There are two species of minks, the European mink 
and the North American mink. The European mink is 
slightly smaller than the North American mink. It is na- 
tive to northern Europe and northern and central Asia. 
Only the fur of American minks has commercial value. 

How minks live. Minks live in rural and wilderness 
areas near rivers, streams, marshes, and lakes. They À 
hunt in the water and on land. Their underwater prey in- 
clude crayfish, frogs, and minnows. Minks, however, 
have limited underwater vision. Therefore, they often 
sight their prey from the shore and then dive into the 
water and try to catch it before it escapes. The double- 
layered fur of minks helps them hunt in water. The oily 
outer layer repels water, keeping the mink dry. The soft, 
thick layer beneath keeps the mink warm. 

On land, minks hunt under logs, between rocks, and 
in rodent burrows for mice, rats, rabbits, and snakes. 
Their chief enemies include, foxes, and certain types of 
owls. 

Female minks have litters of from 2 to 10 young. They 
give birth in the spring. The mothers raise and feed the 
young without help from the males. By the end of their 
first summer, the young can feed themselves. By the e 
of their first year, they have established their hunting 
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i al 
White minks are specially bred on mink farms. Mint reg 
captivity have also been bred to have black, blue, an! 
fur. 


ries and they can reproduce. Minks rarely live be- 
three years. 
M Minks are legally trapped in winter throughout their 
jtat in North America. They also are hunted by fur 
ppers in the Soviet Union. The pelts of female minks, 
ough ‘smaller than those of males, often are more valu- 
le, because they are less coarse. 
Mink farms. American minks are raised in captivity 
mink farms, also called mink ranches, in many parts 
world. The fur of minks raised on farms is less 
to be damaged than the fur of wild minks. Many 
ican minks have escaped from farms in northern 
These minks have established wild American 
populations that have nearly caused the extinction 
native European mink. In western Europe today, 


tific classification. Minks belong to the weasel family, 
idae. The European mink is M. lutreola. The North Ameri- 
mink is Mustela vison. 
e also Fur. 
plis (pop. 368,383) is the largest city in the 
of Minnesota, in the United States, and a major 
dwestern centre of finance, industry, trade, and trans- 
ftation. The city also is the home of the University of 
innesota, one of the nation’s largest universities. Min- 
polis lies in southeastern Minnesota, just west of St. 
i its “twin city.” 
name Minneapolis comes from the Indian word 
? Meaning water, and the Greek word polis, which 
ns city. Minneapolis got its name because of the 22 
ral lakes that lie within the city limits. It has the nick- 
le City of Lakes, 
inneapolis has been called the Vacation Capital be- 
Ise it serves as the gateway to the lake region of 
thern Minnesota. The Minneapolis Aquatennial, held 
July, features a canoe derby, costume balls, pa- 
and water ballets. 
city covers 153 square kilometres, including 10 
re kilometres of inland water, The Mississippi River 
$ Minneapolis into two areas, the larger of which 
Of the river. The city’s grain-milling district occu- 
oth banks of the river between the Third Avenue 
ar Avenue bridges. Most of the huge University 
os campus lies on the east bank of the Mis- 
Metropolitan area covers about 12,000 square 
tres and spreads over nine counties in Minnesota 
he in Wisconsin. It contains 176 self-governing 
nities, 
95 per cent of the people in Minneapolis were 
the United States. About a tenth of the city’s pop- 
! have German ancestry. Other major groups in- 
ople of Norwegian, Swedish, or English de- 
cks make up about 8 per cent of the popula- 
pout 2 per cent of the people are American Indi- 
ip Neapolis has one of the largest American Indian 
ons of any city in the United States. 
ut three-fourths of the workers in Minneapolis 
Ployed in service industries. Wholesale and retail 
ee more people than any other service in- 
$ inneapolis. Several major wholesale and re- 
ave their headquarters in the city. Minneapo- 
or financial centre. It is the headquarters of 
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the Ninth Federal Reserve Bank District, which serves a 
six-state region. 

Minneapolis ranks as a major centre for commercial 
printing, flour milling, and meat processing. Other im- 
portant economic activities in Minneapolis include the 
production of computer equipment and industrial ma- 
chinery. 

Airlines use the Minneapolis-St. Paul International 
Airport. Six railway freight lines serve the city, and pas- 
senger trains use a terminal in St. Paul. Twenty bridges 
in Minneapolis cross the Mississippi River. Several 
major roads, including two interstate routes, pass 
through the city. 

Sioux Indians once farmed and hunted in what is now 
the Minneapolis area. In 1680, a Belgian explorer and 
missionary named Louis Hennepin became the first 
white person to visit the site. In 1819, the U.S. Army es- 
tablished Fort St. Anthony (now Fort Snelling) there. Dur- 
ing the late 1840's, farmers and lumberjacks from Maine 
settled the area, which they chose because of its broad 
farmlands and hardwood forests. In addition, the nearby 
Falls of St. Anthony, on the Mississippi River, supplied 
water power for their flour mills and sawmills. By 1870, 
Minneapolis was Minnesota's chief lumbering centre. 

From 1882 to 1930, Minneapolis led the world in flour 
production. After World War II ended in 1945, the city 
became an important producer of computers, electronic 
equipment, and farm machinery. Today, service indus- 
tries, especially education and retail trade, are the most 
important economic activities, employing about three- 
fourths of the city's workers. 

See also Minnesota. 

Minnesinger was one of a group of German love 
poets who flourished from the 1100s to the 1300s. The 
minnesingers sang their poetry to music at court festi- 
vals. 

Minne was an old German word meaning /ove. The 
minnesingers’ expressions of love were regulated by the 
courtly society that placed much value on form. Courtly 
love, as many minnesingers portrayed it, was the hope- 
less love of a knight for a lady of high station, The 
knight's plea that the lady answer his love was often ex- 
pressed in feudal terms such as a vassal might use in 
begging a favour from his lord. The lady usually re- 
mained unapproachable. 

The doctrines and forms of courtly love developed in 
southern France and spread to Germany. In addition to 
ideas of the feudal system, several literary traditions in- 
fluenced the minnesingers. These included Arabic po- 
etry from Spain, classical literature such as Ovid's The 
Art of Love, and medieval Latin poetry. The homage paid 
to the Virgin Mary in the 1100s also contributed to the 
idealization of women, so basic to much of courtly love 
poetry. i 

The leading minnesingers included Dietmar von Aist, 
Kiirenberger, Heinrich von Veldeke, Friedrich von 
Hausen, Heinrich von Morungen, Reinmar von Ha- 
genau, Walther von der Vogelweide, Neidhart von Reu- 
enthal, Tannhäuser, and Ulrich von Lichtenstein. 

See also Tannhäuser; Walther von der Vogelweide. 
Minnesota is the largest of the Midwestern States of 
the United States in area. It is an important producer of 
agricultural and manufactured goods. Finance and trade 
are also important to its economy. Minnesota's twin cit- 
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Population: 4,387,029. 

Area: 218,601 km? 

Climate: Average July temperature —21° C. Average January 
temperature ——13° C. 

Elevation: Highest —Eagle Mountain, 701 m. Lowest —83 m 
above sea level along Lake Superior. 

Largest cities: Minneapolis, St. Paul, Duluth, Bloomington. 

Chief products: Agriculture —beef cattle, maize, milk, pigs, 
soybeans. Manufacturing —chemicals, electrical equipment, 
fabricated metal products, food products, machinery, paper 
products, printed materials, Mining —iron ore. 

Origin of name: Sioux Indian words meaning sky-tinted waters. 
Nickname: Gopher state. (An 1857 cartoon represented dishon- 
est railway organizers as gophers. These animals, known for 

being destructive to crops, live in the state.) 
Statehood: May 11, 1858 


ies of Minneapolis and St. Paul form a major metropoli- 
tan area of the Midwest. St. Paul is the capital of the 
state. Minneapolis is its largest city. 

During the Ice Age, glaciers moved across Minne- 


sota, creating gently rolling plains over most of the state. 


Thousands of basins formed by the glaciers filled with 
water. The state has more than 15,000 lake basins that 
cover 4 hectares or more. 

The Superior Upland stretches across most of the 
northern half of Minnesota. It includes the state's most 
tugged, isolated area and most of the iron ore deposits. 
The Young Drift Plains cover much of southern Minne- 
sota. Some of the nation’s richest farmland lies in these 
plains, The Dissected Till Plains are in the southwestern 
corner of the state. The region's few level areas make ex- 
cellent farmland, The Driftless Area covers the south- 
eastern corner, It is almost flat in the west. Streams have 
cut deep valleys into the eastern part of the area. 

Manufacturing accounts for the largest share of Min- 
Nesota's economic output. The production of computers 
is a leading industry. Meat Processing is the state's most 
important food-processing activity. 

Wholesale and retail trade employs more people than 
any other industry in the state. Duluth, one of the 
world's busiest freshwater Ports, is a major shipping 
centre. 

Southern Minnesota has some of the most productive 


Minnesota is the largest in area of the Midwestern States of the 
United States. 


The city of St. Paul. About half of Minnesota's people live in 
the Minneapolis-St. Paul metropolitan area. 


farmland in the United States. Milk is the most valuable 
farm product. The state ranks among the leading U.S. 
producers of maize, pigs, soybeans, and wheat. 

About 70 per cent of the iron ore mined in the USA. 
comes from Minnesota. Valuable timber come from 
northern Minnesota's thick forests. 

French fur traders who arrived in the Minnesota re 
gion in about 1660 were the first white people to set 7 
foot there. At the time, Sioux Indians lived in the regions 
northern forests. Chippewa Indians took over these for: 
ests, and the two tribes became enemies. v 

At different times, various parts of the region came 
under the control of France, Britain, Spain, and the 
United States. By the early 1800's, the United States a 
owned the entire region. In 1849, the U.S. Congress € 
ated the Minnesota Territory. dus- 

Congress made Minnesota a U.S. state in 1858. In the 
trial development occurred rapidly in the state aten ; 
American Civil War (1861-1865). During the late 1800 
thousands of Germans, Norwegians, and Swedes a a 
in the state. In 1884, the first iron ore was shipped nds 
Minnesota. In 1889, the Mayo Clinic, one of the w 
leading medical research centres, was establishe 
Rochester. i 

Many new industries began to operate i 
during the 1950's. The iron industry began t [lu 
taconite ore, which contains iron. Air and water E re 
tion at taconite plants became a major concern, 9805. 
mained a serious problem during the 1970's an 

See also Minneapolis. 

Minnow is a common name for fish int 
minnow family. This is the largest family of f A 
fish, with about 1,600 species (kinds) in Europe, 
rica, and North America. 


n Minnesota 
o develop 


he carp and 
reshwater 
sia, AF 


e up the largest family of freshwater fishes. They 
nning water. 


inows are less than 15 centimetres long. But 
uch larger. The /ndian mahseer, found in riv- 
throughout India, grows up to 2.7 me- 
lost minnows have only a few teeth which 
d in rows. They also have very sensitive hear- 
is are often difficult to identify because of 
orm size, form, and colour. 
jpean minnow lives in most of Europe and 
M Asia. It is about 15 centimetres long and has 
jall scales. It is normally olive-brown. It has a yel- 
‘and a golden sheen on its sides. A row of dark 
Sometimes merges into a stripe along each 
Inthe breeding season, the males are brilliant 
ted and orange. The European minnow lives 
shoals and eats water insects and fish fry. 
th American minnows include the common 
ier, the sheepshead minnow, the fathead minnow, 
ithe creek chub, The very common silver minnow of 
topical Africa belongs to the characin family. 
‘Minnows are forage fish. This means that they are 
yy for larger game fish. Minnows are used as live bait 
i They are usually caught with nets and are 
l Taised in ponds and fish hatcheries. 
y classification. The minnow belongs to the carp 
ee, The Indian mahseer is Barbus tor. The Euro- 
pminnow is Phoxinus phoxinus. The common shiner is 
Hite 5 comutus; the sheepshead minnow is Cyprinodon va- 
sea minnow, Pimephales promelas; and the 
fo sto the fan tilus atromaculatus. The silver minnow be- 
we ly Characidae. It is Micralestes acutidens. 


See also Chub. 
ecture | civilization. See Aegean civilization; Archi- 


Classical architecture: Minoan architecture); 
fainting (Origins and early painting: Cretan paint- 


a 4 person who is under legal age. In many 
es, the legal age of majority was traditionally 21. 
Many countries have lowered it to 18. The age 
i is the age at which people become eligible 
elections, to marry without parental consent. It 
e age at which people become personally lia- 
eir actions. 
Meee common law, which has been adopted 
i ate not ct Countries, minors have many privileges 
eld resy Sien to adults. For example, they are not 
Ponsible for a contract with an adult and can 
Carry out their part of the bargain. They may 
ike ee return of money or property they have 
Bh adult under a contract. But minors are liable 
“sonable value of necessaries, such as food, 
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clothing, lodging, medical care, and education. The law 
gives these privileges to minors because they are con- 
sidered too inexperienced to be fully responsible for 
their actions. Minors may be held responsible for 
wrongdoing, such as damage they do to others. How- 
ever, age may be taken into consideration. 

Under common law, infants under 7 years old were 
presumed to be incapable of committing a crime. Be- 
tween the ages of 7 and 14, this presumption could be 
rebutted. For children over 14, the presumption was that 
they had criminal capacity, Punishment today varies ac- 
cording to the minor's age and usually differs from that 
for adults. In most countries, there are special courts for 
minors (see Juvenile court). 

Minorca, also spelled Menorca, is the second largest 
island of the Balearic Islands. They lie in the Mediterra- 
nean, off the east coast of Spain (see Balearic Islands). 
Minorca has an area of 689 square kilometres and a 
population of about 57,000. Some iron is mined there. 
Farm crops include cereals and hemp, and grapes, ol- 
ives, and other fruits. Metalware, textiles, soap, and 
wine are manufactured on the island. Mahon is the chief 
city and port. For location, see Spain (political map). 

Spain owns Minorca. Both England and France cap- 
tured the island several times. England ceded Minorca 
to Spain by the Treaty of Amiens in 1802. 

Minority group is a group of people who differ in 
some ways from the principal group in a society. Mem- 
bers of minority groups may differ from the principal 
group, also called the dominant group, in speech, ap- 
pearance, or cultural practices. The dominant group 
also has greater political and economic power than the 
minority group. In many cases, the dominant group dis- 
criminates against minorities—that is, it treats them un- 
fairly. Most members of minority groups have fewer 
economic, political, and social opportunities than mem- 
bers of the dominant group have. 

Social scientists refer to minorities as racial or ethnic 
minorities. In sociology, a racial minority is identified 
chiefly by one or more distinctive physical characteris- 
tics that are shared by members of the group. These 
may include skin colour, type of hair, body structure, 
and shape of the head or nose. Most anthropologists 
today reject the idea that the human population can be 
broken into biologically defined races. However, so- _ 
cially defined racial classifications persist in many socie- 
ties. An ethnic minority is identified chiefly by distinctive 
cultural practices. For example, its language, religion, or 
way of life is different from that of the dominant group. 

People in society, especially the members of the dom- 
inant group, decide which cultural and physical charac- 
teristics are important enough to distinguish people as 
minorities. For example, the dominant group might de- 
cide to use skin colour but to ignore hair. 

The term minority often means less than half of the 
whole. When applied to people, however, the term 
does not necessarily refer to numerical proportion. 
Some minority groups have more members than the 
dominant group. For example, blacks have formed a ma- 
jority of the population in some cities and counties of 
the southern United States. However, these blacks have 
considerably fewer economic and political opportuni- 
ties than the dominant white group. The blacks in these 


areas form a subordinate (less powerful) group. 
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The Armenians were a na- 
tional minority group within 
the Soviet Union—the former 
name of Russia and its sur- 
rounding republics. In 1991, 
when Armenia became an in- 
dependent country, the popu- 
lation numbered more than 3 
million. These Armenians at 
Yerevan are wearing their na- 
tional dress. This is one of the 
ways in which they preserve 
their cultural identity. 


How a group becomes a minority 


Many minority groups develop when people leave 
their homeland and settle in another society. Members 
of the minority may move into the territory of the domi- 
nant group either voluntarily or against their will. Or the 
dominant group may move in and take over the minori- 
tys territory. When these groups meet, the dominant 
group uses its greater economic and military power or 
other strength in order to maintain control over the mi- 
nority group. 

The enclosing of a minority group within the territory 
of a dominant group is called incorporation. The import- 
ing of black Africans to North and South America as 
slaves from the 1600's to the 1800's was an example of 
forced incorporation, Immigration is a type of voluntary 
incorporation. The United States has admitted millions 
of non-English immigrants from Europe since the late 
1700s, and many of these people have become minority 
groups. Incorporation also occurs when one group an- 
nexes territory that adjoins its own. Annexation has 
played an especially important role in the history of 
some European nations, For example, Estonians, Turkish 
Muslims, and certain other large groups became minor- 
ities after czarist Russia annexed their lands. 

Some minority groups have resulted from co/onial- 
ism. In colonialism, one nation sends some of its mem- 
bers to gain control over another people's land. This 
land, which becomes a colony, is used as a source of 
wealth for the settlers’ homeland, The colony's original 
inhabitants, who have less economic and military power 

than the settlers, become a minority group. Many Euro- 
pean countries, including Belgium, France, Great Brit- 
ain, Portugal, and Spain, established large colonial em- 
Pires between the 1400's and the 1900's. 
After establishing control over the minority, the domi- 
nant group may try to remove them from its territory. 


dominant group may expel the minority, as white 

AAA didin the 1830s oat they forced the Chero- 
kee Indians to move from the Southeastern United 
States to reservations in what is now Oklahoma Qa 
dominant group may attempt complete desica ae 
the minority. For example, American settlers gain 
trol of North America by killing many of the native 

ns. X) $ 
: Genocide is a form of mass murder in which n 
ganized group—usually a government systema ly 
kills members of another group. Between 1933 ps 
1945, the Nazis in Germany persecuted Jews. The 
murdered about 6 million Jews (see Holocaust). 


Relationships between groups 


Most dominant and minority groups deere 
patterns in dealing with each other. These paa pa 
clude ethnic stratification, assimilation, and oe lsk 
lonialism. The dominant group usually controls 
these patterns develop. 4 

Ethnic stratification occurs when the don ae 
group divides the society into classes along sodal Ail 
cultural lines. Minority groups are given oe italian, 
economic positions. For example, many es were 
and black African immigrants to the United and other 
assigned such positions by British Ae eT 
groups that had settled earlier. For periods 1 or ethnic 
length, minority groups that live under racia n, and pov” 
stratification suffer segregation, discrimination, 
erty. inant and 
"Aegean may develop after the damnon n 
minority groups have lived together for a minori 
this process, the dominant group accepts ti ngk 
group into society. Two types of assthil ‘uct 
often at different speeds. In the process 0 wholly at 
similation, the minority group is partially o le organ 
mitted into the friendship groups and econ 


ain 


Minority group members in cities tend to live within a partic- 
tlararea of the city. Orchard Street, above, is within the Jewish 
Uistrict of New York City. 


tations of the dominant group. In the process of cultural 
‘ssinilation, the minority group adopts much of the cul- 
lure of the dominant group and may lose many of the 
pl characteristics that had set it apart. For example, 
nevian Americans gave up much of their ethnic 
tritage while undergoing cultural assimilation. Jews, 
the other hand, preserved more of their own culture. 
Internal colonialism occurs when minority groups 
A ee and economic equality slowly or not at 
Zo Vestern world, many nonwhite minorities 
lone’ ced a period of slavery or forced labour 
a Ke Many years of discrimination. In the United 
ia n s, other non-European minorities, and 
A Fe suffered centuries of political, economic, 
Meus onal discrimination. Discrimination persists 
nited States, though laws prohibit much of it. 


Results of minority status 


ag ee members generally recognize that 
ton fects their less-favoured group, and this realiza- 
tommon suff eir behaviour, A sense of isolation and 
them togeth ering is a strong social glue that binds 
eb unity He Common cultural and physical traits also 
may ay Minority group. Identification with the mi- 
ers as eae even after a minority group mem- 
Person of Je ed into the dominant group. For instance, 
tional ie descent may no longer practise the 
lominant S religion and may become a member 
tthink of oP society. Yet the person may continue 
embers mel or herself primarily as a Jew. 
Matious wa minority groups respond to domination 
Aiture oft n For example, some passively adopt the 
Moria) fejan dominant group. Others try to achieve ter- 
EWS reactin ation. In the late 1800's, for example, some 
Movement ae discrimination in Europe begana 
estine, This led Zionism to establish a Jewish nation in 
Movement resulted in the establishment 


ac 
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of Israel. Attempts by small groups of black Americans 
to return to Africa in the 1700's and 1800's are another 
example of this response to domination. Some members 
of minority groups challenge segregation laws in court, 
refuse to obey discriminatory laws, and, in some cases, 
resort to rioting and other forms of violence. 

European countries have often had minority national- 
ity groups living within their boundaries. For example, 
before World War II, Germans lived in a part of Czecho- 
slovakia called the Sudetenland. Today, the Roman Cath- 
olics are a minority in Northern Ireland, and Jews form a 
minority in parts of Europe. 

In South Africa, for many years dominant whites dis- 
criminated against blacks and other nonwhites, though 
nonwhites made up about four-fifths of the population. 
Nonwhites were legally separated from whites and 
faced official discrimination in education, politics, and 
other areas. A government policy of apartheid (separate- 
ness) prohibited blacks from participating in South Afri- 
ca's national government. All the laws of apartheid were 
abolished in 1991, and all ethnic groups voted in the 
elections in 1994. But the former policies continued to 
affect many aspects of life in South Africa. 

Many national minority groups live in the Common- 
wealth of Independent States, which replaced the Soviet 
Union in 1991. Under Soviet rule during World War II 
(1939-1945), some of these groups—the Volga Germans, 
Crimean Tatars, and Kalmuks—were expelled from their 
homelands, supposedly for disloyalty. Jews suffered dis- 
crimination under both czarist and Soviet rule. Today, 
ethnic tensions remain a threat to social stability in many 
of the former Soviet republics. 

Related articles in World Book include: 


Apartheid Racism 

Colonialism Segregation 

Ghetto South Africa 

Indian, American World War II (On the home 
Jews front) 

Prejudice 


Minos was the king of Crete in Greek mythology. He 
ordered Daedalus, a skilled artisan and inventor, to 
build the Labyrinth, This was a mazelike building in 
which Minos imprisoned a monster known as the Mino- 
taur. Minos conquered much of Greece, including Ath- 
ens. He forced the Athenians to send seven young men 
and seven young women at regular intervals as a sacri- 
fice to the Minotaur. Eventually Theseus, one of the in- 
tended victims, killed the Minotaur and eloped with 
Minos’ daughter Ariadne. 

Minos imprisoned Daedalus for helping Theseus and 
Ariadne run away, but Daedalus escaped. Minos pur- 
sued Daedalus to Sicily. According to one story, Daeda- 
lus killed the king by scalding him in a specially con- 
structed bathtub. After his death, Minos and his brother 
Rhadamanthus became judges in the underworld. 

See also Theseus; Minotaur; Daedalus; Hades. A 
Minot, George Richards (1885-1950), an American 
doctor, was one of the world’s greatest authorities on 
blood diseases. In 1926, he announced the liver treat- 


ie iat A h 
ent for pernicious anaemia patients. His research 
T R re treated with a diet 


showed that when the patients we with 
containing a large amount of liver, the anaemia disap- 
peared. His discovery opened a new era for patients 
with anaemia, a disease that had always been fatal. 
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Minot and his co-workers, G. H. Whipple and W. P. 
Murphy, received the 1934 Nobel Prize for medicine for 
this research. He also received the 1929 Kuber Medal of 
the Association of American Physicians, the 1930 Cam- 
eron Prize of the University of Edinburgh, Scotland, and 
the 1933 Medal of the Royal College of Physicians in 
London. He wrote many articles on blood and its disor- 
ders. He also wrote about dietary deficiency. One of his 
works, written with William B. Castle, is Pathological 
Physiology and Clinical Description of the Anemias 
(1936). 

Minot was born in Boston, Massachusetts. He re- 
ceived his medical degree from Harvard University in 
1912. He taught and did research work at Johns Hopkins 
University in 1914 and 1915. During World War I (1915- 
1918), he served as a contract surgeon for the United 
States Army. From 1928 to 1948, Minot was professor of 
medicine at Harvard Medical School, and director of 
Boston's Thorndike Memorial Laboratory. 

Minotaur, in Greek mythology, was a monster with 
the head of a bull and the body of a man. It was the off- 
spring of a bull and Pasiphae, the wife of King Minos of 
Crete. Minos kept the Minotaur in the Labyrinth, a maze- 
like building from which no one could escape. Minos 
sacrificed seven Athenian youths and seven Athenian 
maidens to the Minotaur each year. Theseus of Athens 
finally killed the Minotaur, and escaped from the Laby- 
rinth by following a thread given to him by Minos’ 
daughter, Ariadne. See Theseus. 

A palace excavated during the 1900's at Knossos in 
Crete has so many passageways that it resembles the 
legendary Labyrinth. Paintings found there show bulls 
and bull-baiting games. 

Minsk (pop. 1,442,000) is the capital of Belarus. In 1991, 
it became the headquarters of the Commonwealth of In- 
dependent States, a loose confederation of nations that 

were formerly republics of the Soviet Union. Minsk lies 

on the Svisloch River. For location, see Belarus (map). 

Factories in Minsk produce ball bearings, machine 
tools, peat-digging machines, radios, trucks, and trac- 
tors. Other products are prefabricated houses and furni- 
ture. 

Minsk is the home of the Belarusian state university, 
medical and polytechnic schools, an academy of sci- 
ences, a state museum, and an opera and ballet theatre. 
The city suffered heavy damage during World War Il 
(1939-1945). After the war, Minsk expanded with the con- 
struction of new factories and new houses. 

Minstrel is a term most broadly used to refer to pro- 
fessional entertainers who flourished in Europe during 
the Middle Ages, Minstrels were chiefly singers and 
musicians, but many were also storytellers, jugglers, 
clowns, and tumblers. These wandering performers 
were known by different names in different countries. 
They were called troubadours and Jongleurs in France, 
and minnesingers in Germany. They were known as 
skalds in Scandinavia and bards in Ireland. The early 
English minstrel was called a scop. The name minstrel 
was used for the later poet-musicians of England. 

Some minstrels belonged to the households of kings 
and nobles. Some travelled about and gave entertain- 
ments at the castles along their way. Sometimes they en- 

tertained the village folk. The minstrels often made up 
their own songs and stories as they entertained. But they 


also repeated ballads and folk tales of the time, thus 
helping to preserve them. The minstrels began to die 
out by the late 1400's. The printing press eventually re- 
placed the storytellers. 

Related articles in World Book include: 
Bard Minnesinger 
Mastersinger Skald 
Minstrel show was the first uniquely American form 
of show business. Minstrel shows began in the 1840s 
and reached their peak of popularity about 1870, though 
they existed until about 1900. Most minstrel shows were 
performed by white entertainers who blackened their 
faces to impersonate blacks. A few black minstrel com- 


Troubadour 
Trouvère 


e statue by Antoine Louis BAY 


Theseus and the Minotaur (1848), a bronzi 


The Minotaur in Greek mythology had a bull's head anda 
man’s body. Theseus, a Greek hero, killed it on Crete. 


i) 
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Detail of a German illuminated | 

P e 
A German minstrel called a minnesinger ang fari 
Minnesingers were popular during the Middle 


anies also toured the United States. Minstrel shows re- 
inforced negative images of blacks that lasted long after 
the shows had disappeared. 

In 1846, the American showman E. P. Christy organ- 
ied the Christy Minstrels, the first important minstrel 
company. The American composer Stephen Foster 
wrote many of his best-known songs for the Christy 
Minstrels (see Foster, Stephen Collins). Christy devel- 
oped the distinctive three-part format for the minstrel 
show. During the first part, the whole company sat in a 
semicircle on stage while the master of ceremonies, 
called the interlocutor, and the star performers, named 
Mr. Bones and Mr. Tambo, exchanged jokes. This part 
was followed by the o/io, a variety section that featured 
such acts as comedy routines, sentimental songs, and 
dances. The third part of the minstrel show was a one- 
act skit. 

Minstrel companies performed in permanent min- 
strel theatres in almost every major city in the United 
States, especially in the Northeast. Companies also 
toured smaller cities and towns. The unsophisticated 
ind fun-filled shows especially appealed to less edu- 
cated audiences. 

Mint is a place where coins are made. In most coun- 
ties, only the government may mint (manufacture) 
soins, In the United Kingdom, the Royal Mint is respon- 
sible for the design and preparation of official coins, 
seals, medals, and decorations. The chancellor of the Ex- 
thequer is responsible for the mint, and has the title of 
Master of the Mint. in practice, the deputy master and 
‘omptroller heads the mint's staff of about a thousand. 
This official is helped by an advisory committee. During 
the past 100 years, the Royal Mint has increased its pro- 
thction of coins from 25 million a year to nearly 2,000 
Million, Well over half of the output of coins is for other 
Countries. These countries include British colonies and 
ler countries of the Commonwealth, as well as the Re- 
Public of Ireland, Burma, Iceland, Jordan, and Uruguay. 
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A traditional ceremony, called the Trial of the Pyx, is 
held every year at the Goldsmiths’ Hall in the City of Lon- 
don. At this ceremony, an independent jury tests the 
weight and composition of a sample of coins produced 
the previous year. The sample coins are placed in a spe- 
cial box, called the pyx 

American mints are supervised by the United States 
Mint, a division of the Department of the Treasury. 
Mints now operate in Denver, Philadelphia, San Fran- 
cisco, and West Point, New York. 

Historians believe the world's first mint was founded 
during the 600s B.C. in Lydia, now a part of Turkey. An- 
cient Mediterranean civilizations, including Greece and 
Rome, used coins in commerce. The use of coins gradu- 
ally spread throughout Europe and Asia. 

A mint was established in London by the Romans. 
Starting A.D. 860, minting was continuous in London for 
more than a thousand years. The mint was housed in the 
Tower of London until 1811, when it moved to another 
building on Tower Hill. The Royal Mint completed a 
move to Llantrisant, in Mid Glamorgan, in 1975. 

Mint is the name of a whole family of plants. Mint 
plants have square stems. Some plants have stems 
called rootstocks which 
take root along the ground. 
The pleasantly scented 
leaves grow on the stems 
in twos, one on each side 
of the stem. Most mint 
plants have small, white, 
bluish, or pinkish two- 
lipped flowers. The flowers 
sometimes grow on spikes 
at the end of the stem. 

Mint grows in all parts 
of the world, Both the leaf 
and the oil are used for fla- 
vouring in cooking and in 


Mint 


Coins are minted in the 
United Kingdom by the Royal 
Mint. Of the 2,000 million 
coins produced each year, 
over half are for other coun- 
tries. 
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the manufacture of perfume. Mint is also used in making 
medicine. There are about 5,600 different kinds of mint. 
The best known members of the mint family are balm, 
catmint, hyssop, lavender, marjoram, peppermint, rose- 
mary, sage, spearmint, and thyme. 

Scientific classification. Mint makes up the mint family, La- 
biatae (Lamiaceae). 

Related articles in World Book include: 


Balm Hyssop Peppermint 
Basil Lavender Rosemary 
Bergamot Marjoram Sage i 
Catmint Patchouli Spearmint 
Horehound Pennyroyal Thyme 


Minto, Earl of (1845-1914), was a British colonial ad- 
ministrator who served as governor general of Canada 
from 1898 to 1904. As governor general, he supported 
sending Canadian volunteer forces to aid British troops 
in the Anglo-Boer War (1899-1902). French-speaking Ca- 
nadians opposed Canadian participation in foreign wars 
and protested against the move. English-speaking Cana- 
dians approved it. As a result, the two groups became 
more divided on Canada's role in the British Empire. 
Minto also promoted land conservation and the creation 
of the Public Archives of Canada. 

The Earl of Minto was born in London. He was born 
Gilbert John Murray Kynynmond Elliot. In 1891, he inher- 
ited the family estate near Hawick, Scotland, succeeding 
his father as Earl of Minto. Minto served as viceroy of 
India from 1905 to 1910. In that position, he helped bring 
about reforms that enlarged government councils to in- 
clude elected Indians for the first time. 

Mintoff, Dom (1916- _), a leader of the Maltese La- 
bour Party, was prime minister of Malta from 1955 to 
1958, when Malta was a colony of the United Kingdom 
(UK). He also served as prime minister of independent 
Malta from 1971 to 1984. 

Dominic Mintoff was born at Cospicua and educated 
at the University of Malta. He won a Rhodes scholarship 
to the University of Oxford in the United Kingdom and 
worked in the UK as an architect and civil engineer from 
1941 to 1943. 

In 1944, Mintoff returned to Malta and helped to reor- 
ganize the Maltese Labour Party. In 1947, he was elected 
to the Maltese Legislative Assembly. He was deputy 
prime minister in the Labour government under Paul 
Boffa from 1947 to 1949. Following a split in the Labour 
Party, he was elected leader, As prime minister from 
1955 to 1958, Mintoff worked to integrate Malta with the 
United Kingdom. After the failure of the integration talks 
in 1958, he resigned as prime minister. 

Mintoff’s alternative to integration was complete inde- 
pendence from the UK. When Malta became independ- 
ent in 1964, he opposed the new constitution and the 
economic and defence agreements with the UK. In 1971, 
he became prime minister again. On Dec. 13, 1974, the 
Maltese parliament amended the constitution, making 
Malta a republic. On March 31, 1979, Malta ceased to be 

a military base when UK military forces left the island. 
Mintoff advocated neutrality and nonalignment for 
Malta. In 1984, he resigned as leader of the Labour Party 

and prime minister, and was succeeded by his deputy, 
Karmenu Mifsud Bonnici. 

Minuet is a formal dance that was popular in European 
courts during the late 1600's and the 1700s, Music for 


the dance is also called the minuet. Many composers of 
the late 1600's and the 1700's wrote minuets for Orches- 
tra and also for ballets and operas. 

The minuet contains a basic step unit that takes 2 
measures of 3 time. The tempo has varied over the long 
history of the dance. A couple moves through a series of 
figures, at least one of which forms the letter Z, The fig: 
ures allow the dancers to join hands, separate, and pass 
or circle one another, Dancers maintain a smooth up 
and down motion, while keeping their upper bodies 
erect. 

The minuet first became popular in about 1670 in the 
court of King Louis XIV of France. A system of dance no- 
tation made the minuet easy to learn from diagrams in 
books, and it soon spread to other courts in Europe, 
Minuit, Peter (1580-1638), was a Dutch colonial gover 
nor. He bought Manhattan Island (now a part of New 
York City) from the Indians in 1626 for trinkets costing 60 
Dutch guilders, or about 24 U.S. dollars (see Manhattan 
Island). This legalized the occupation of the island by 
the Dutch West India Company. Minuit made New Am- 
sterdam, a settlement on the lower half of the island, the 
centre of the company’s activities. The community was 
protected by water on three sides, but Minuit built Fort 
Amsterdam for further protection from the hostile Indi- 
ans. New Amsterdam was the beginning of New York 
City. 

The Dutch West India Company recalled Minuit in 
1631 for granting too many privileges to the patroons 
(wealthy landowners). Later, the Swedish government 
asked him to lead its first expedition to America, and he 
returned to America in 1638. He built Fort Christina, ; 
named after the queen of Sweden, at what is now Wik 
mington, Delaware, U.S.A. Shortly after the establish- 
ment of the fort, Minuit drowned at sea during a hurri- 
cane, 

Minuit was born in Wesel, Germany, but moved p 
the Netherlands when he was a young man. In be o 
became the governor and director general of New Ne 
erland, the Dutch colony in North America. i 
Minute is a unit used to measure both time and an J 
In time, 60 minutes make up one hour. Each mine 
divided into 60 seconds. Because an hour is 7 ofa 
a minute is z} of a day. In measuring angles, 60 fed 
utes make up one degree. A circle is divided into 3 
degrees, so one minute is zrl of a complete circle. 
Each minute of an angle is divided into 60 secon a 

The minute in time is an exact measurement, W ait 
means exactly so much time. The minute of an ae 
an exact portion of a circle, and is independent "nee 
size of the circle. But if the angle is denoted by a ofa 
measurement along the circumference, the dis f 
minute depends on the circle's diameter. On the a 
surface a minute is one nautical mile, or 1,852 me! 

(see Mile). byan- 

The circle was first divided into 360 degrees i yP: 
cient civilizations, either the Babylonians onthe 
tians. The Babylonians calculated everything in The de 
10s, and 60s instead of 10's and 100s, as we oe parts 
gree was divided into 60 parts and each of thes 
was divided into 60 parts. e 

The Romans called the first divisions of the dea 
the partes minutae primae, or “first small ao or 
ond division they called the partes minutae sé 


me 

the North Bridge in Concord, Massachusetts, minutemen 
R Pe eolontal militia fought side by side and drove off British 
conid small parts.” These terms were finally shortened 
\minute and second. 

See also Degree; Hour; Measurement; Second. 
nuteman was a volunteer organized into military 
ps and trained to bear arms in the years just be- 

rethe American Revolution. These volunteers were 


MSatue of am 


iMassachus 


inuteman stands at Lexington Green in Lexing- 
*arliton we etts, U.S.A., where the first shots of the American 
re fired. Eight colonists died in the fighting there. 
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called minutemen because they were prepared to fight 
‘at a minute's notice.” 

When the Massachusetts militia was reorganized in 
1774, the Provincial Congress provided that one-third of 
all the new regiments were to be made up of minute- 
men. In 1775, several of the colonies trained military 
companies at the suggestion of the Continental Con- 
gress. 

The most famous minutemen came from Massachu- 
setts. Minutemen fought side by side with the militia at 
Lexington and Concord. The minutemen groups disap- 
peared when regular armies were formed. 

Miocene Epoch. See Earth (table: Outline of the 
earth's history). 1 
Miquelon. See Saint-Pierre and Miquelon. 

Mira, a giant red star, was one of the first stars of vari- 
able brightness to be discovered. In 1596, the German 
astronomer David Fabricius observed that the star 
changed over a period of months, dimming and then 
brightening. Because of this discovery, astronomers 
named the star mira after a Latin word meaning wonder- 
ful. At its brightest, Mira is about 100 times as bright as 
it is at its dimmest. 

Mira has about the same mass as the sun. But if its 
centre were where the centre of the sun is, Mira would 
extend beyond the orbit of Mars. Mira is about 270 light- 
years away from the earth. 

Mira Bai was a poetess who lived in Rajasthan, north- 
ern India, in the 1500's. She was born into a royal family 
and was expected to live as a princess. But she gave up 
everything in order to devote herself to the Hindu God 
Krishna, whom she regarded as her husband. She spent 
much of her time with holy men, which was most un- 
usual then for a woman of high birth. The way in which 
she turned her back on the world, and danced and sang 
in praise of Krishna, set her family against her. Accord- 
ing to legend, they even tried to poison her. But her de- 
votion protected her and she was unhurt. 

Mira’s poems describe her deep love for Krishna. 
They are among the most popular religious songs of 
northern India. They are sung in the Hindi, Rajasthani, 
and Gujarati languages. They are full of longing, and 
combine the joy of love with the suffering of separation 
from her lover. 

Mirabeau, Comte de (1749-1791), was a French 
statesman, orator, and revolutionary leader. He was 
called “the tribune of the people.” 

Mirabeau was always in debt, and lived an unsavoury 
private life. But his wonderful powers of oratory made 
him one of the leaders of France. He became the most 
powerful enemy of the royal court. 

However, after the first weeks of the French Revolu- 
tion, he tried to place his abilities at the king's service 
and to work with the government. He believed that 
France needed both the king and the assembly. Mira- 
beau wanted a constitutional monarchy similar to that in 
England. But the king and the revolutionists were suspi- 
cious of him. 4 

Mirabeau was born in Bignon. He was born Honoré- 
Gabriel Victor Riqueti. In 1767, he entered a military 
school in Paris. In the same year he became an officer in 
a cavalry regiment, but was imprisoned for misconduct. 
He was released on condition that he would join the 
Corsican expedition of 1769. He agreed and soon be- 
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came a captain, but left the army in 1771. In 1774, Mira- 
beau was again in jail, this time for debt. From 1777 to 
1780 he was imprisoned again, and left France on his re- 
lease. He lived in the Netherlands and England, but re- 
turned to France in 1788. In 1789, he was elected to rep- 
resent Aix in the Estates-General, the French parliament. 
He was elected as a delegate of the Third Estate, the 
term used for the common people (see Estates- 
General). 

Shortly afterward, the king's chamberlain ordered the 
deputies of the Third Estate to leave their place of as- 
sembly at Versailles. Mirabeau stood up and thundered, 
“Go and tell your master that we are here by the will of 
the people and that we shall not budge save at the point 
of a bayonet.” The deputies stayed. 

In 1790, Mirabeau became president of the Jacobin 
Club, a powerful group of French political leaders (see 
Jacobins). In 1791, he became president of the National 
Assembly, a position where he might have done much 
good. But bad living habits had ruined his health. In 
three months he died, with the prophetic words, “I carry 
with me the ruin of the monarchy.” 

Miracle is an event that cannot be explained through 
the known laws of nature. Miracles are generally associ- 
ated with religion; but any occurrence can be called a 
miracle if it has no natural explanation. 

The major figures in a religion are often credited with 
performing miracles, These figures include Jesus Christ 
in Christianity, Moses and the prophets in Judaism, Mu- 
hammad in Islam, and various gods in Hinduism. Many 
religions also teach that lesser holy figures, such as 
saints and rabbis, may also perform miracles. Certain sa- 
cred places and objects are also considered to have mi- 
raculous powers. People may make pilgrimages to such 
places and objects to ask for a miracle. For example, 
Roman Catholic pilgrims travel to the shrine at Lourdes, 
France. There they pray to the Virgin Mary to plead with 
God on their behalf for miraculous cures. 

Devout members of a religion believe in miracles and 
consider them a divine sign. Others have an equally firm 
belief that there is no such thing as a true miracle. They 
feel that all so-called miracles can be explained through 
scientific or psychological knowledge. 

See also Ba'al Shem Tov; Canonization; Jesus Christ 
(The miracles); Lourdes; Saint; Shrine. 


Miracle play is a form of religious drama which was 
popular in the Middle Ages. It was based on the lives of 
the saints. At first, the plays were presented as a part of 
Roman Catholic Church services. But, like the myste 
plays out of which they developed, they lost the ap- 
proval of the church. The plays were driven from the 
church to the streets or public squares. In England, 
members of guilds (associations of merchants and craft- 
workers) performed these plays on feast days. Miracle 
plays have been revived from time to time, but interest 
in this type of drama has become chiefly literary. See 
Drama (Medieval drama). 

Mirage is a type of optical illusion. A mirage may 
occur when a person is driving and sees what seems to 
be a pool of water lying on a hot paved road ahead, But 
when the person reaches the spot, the water has disap- 
peared or has seemingly moved farther down the road, 
Mirages may include distant objects that seem to be 
closer than they truly are. Other objects, such as a 
mountain or a ship, may seem to float in the sky. Mi- 
rages can be seen in deserts, at sea, or in the Arctic, 

The bending of light rays as they pass through air 
with different temperatures causes a mirage. This bend- 
ing motion is called refraction (see Refraction). The 
most common type of mirage is the oasis mirage. Desert 
travellers sometimes experience it when they see a dis- 
tant pool of water that appears to be an oasis. But when 
they reach the spot, they find only dry sand. 

An oasis mirage can be produced when light from 
the sun heats the ground and the air just above it. Aray 
of light from the sky passes first through the cooler air 
high above the ground and then into the warmer or hot 
ter air near the ground. The speed of the light increases 
as it enters the warmer air because fewer air molecules 
get in the way of the light. The gradual change in the 
speed of the light forces the ray to change its direct 
The ray bends upward just before it reaches the ao ; 

A person cannot see the path the ray takes. Since t e 
ray is travelling upward when the person sees it, the 
person thinks that the ray came from a spot on the ; 
ground. Hot air above the ground mixes rapidly witi i 
other layers of air heated by the sun. As the ray trave A 
through these layers, the hot air causes the ray to he 
or “wiggle.” The light of an oasis mirage is blue ae 
it comes from the sky. Therefore, the person conc 
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A mirage can be caused by light rays bendini stances of di 
<A g when they pass through subst i 

densities. On the left, rays bend as they pass through air A water, making the penello 

distant rocks bend as they pass from the cool, heavy air ne hi 


Above, light rays from the 


rent 
si broker: 
surface 


the upper warm, light air. This produces a mirage that makes the rocks appear closer ti re} 


that this blue spot must be a pool of water that has small 
waves. But what the person really sees is part of the sky. 
The rays that produce mirages are real. Therefore, mi- 
rages can be photographed. 

Another type of mirage is known as the Fata Mor- 
gana, Fata Morganas are the most beautiful of all mi- 
rages. A Fata Morgana occurs when a layer of hot air 
traps rays of light coming from the distant objects. Ob- 
ects such as rocks or chunks of ice appear to be towers 
ofafairy-tale castle. 

Miranda, Francisco de (1750-1816), a Venezuelan 
atriot, fought in the American, French, and Spanish- 
American revolutions. He took the lead in declaring 
Venezuela's independence from Spain in 1811 (see Ven- 
equela [The struggle for independence). Unsuccessful 
asa dictator, he surrendered his forces to the Royalists. 
Simón Bolivar and other former subordinates handed 

im over to the Spanish (see Bolivar, Simón). Miranda 
ied in a Spanish dungeon. He was born in Caracas. 
Miró, Joan (1893-1983), was a Spanish painter who de- 
veloped an imaginative and extremely personal style. His 
highly abstract forms suggest real people and animals 
aswell as fantastic creatures and objects. Many of 

Miré's paintings contain a story or scene disguised by 
the apparent abstractness of the shapes and colours. His 
painting Landscapes appears in the Painting article. 

Miró developed his characteristic style during the 
1820s and early 1930's. His mature work portrays a 
World of fantasy, which he pictured in brightly coloured 
shapes and lively expressive lines. Miró also worked in 
other art forms, including ceramics, sculpture, and /i- 
tography, a type of printmaking, 


PORAN 


Women, ene p s, 
and Birds 
Pesteus yg 4/2 in the Night(1934), an oil painting on canvas; Yale University Art Gallery, Cor- 


A pai 
inti 
es, ad. s by Joan Miró shows the simple forms, playful im- 


ense of fantasy that are typical of the artist's style. 
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Miró was born in Montroig, near Barcelona, Spain. In 
1919 he went to Paris, where he helped establish the 
surrealism movement in the 1920's. 

Mirror is any smooth surface that reflects most of the 
light striking it. Only a small fraction of the light is ab- 
sorbed by a mirror. In addition to being nonabsorbent, a 
surface must be smooth to about 0.0001 centimetre to 
reflect sharp images. Some rough surfaces reflect light, 
but they scatter it in all directions so that no image is 
formed. 

Most mirrors are made by putting a thin layer of sil- 
ver or aluminium onto a sheet of high-quality glass. The 
glass supports the metallic layer and protects its shiny 
surface. Many mirrors in scientific instruments have the 
metal coating in front of the glass. A polished sheet of 
metal—without glass—can also serve as a mirror. 

Images reflected by a mirror vary according to the 
mirror’s shape. There are three principal kinds of mir- 
rors: (1) plane mirrors, (2) convex mirrors, and (3) con- 
cave mirrors. 

Plane mirrors have a flat surface. Most looking 
glasses are plane mirrors. A line perpendicular to a 
plane mirror at any point of reflection is called the nor- 
mal. Light strikes the mirror at some angle to the nor- 
mal, and this angle is known as the angle of incidence. 
Light is reflected back at an equal angle on the other 
side of the normal. This angle is called the angle of re- 
flection, The two angles are always equal. 

An image in a plane mirror is a virtual image, one that 
appears to be behind the mirror. It is erect (correct end 
up), but reversed from left to right. The image is the 
same size as the object it reflects and appears to be 
equidistant from the mirror. 

Convex mirrors are curved like part of the outer sur- 
face of a sphere. When a convex mirror is illuminated by 
parallel rays of light, the reflected light seems to come 
from a point behind the mirror called the focus. The 
focus is halfway between the mirror and the mirrors 
centre of curvature, the centre of the sphere of which 
the mirror is a part. 

A convex mirror forms virtual images that are erect 
and demagnified —that is, smaller than the object being 
reflected. Many cars have a convex rearview mirror, 
which provides a wider field of vision than a plane mir- 
ror. But the reflected objects appear farther away than 
they are because they are demagnified. 

Concave mirrors are hollow and curved like part of 
the inner surface of a sphere. The focus and centre of 
curvature are both in front of the mirror. The focus is a 
real focus, because parallel light rays striking the mirror 
meet at this point when they are reflected. Solar ovens 
use concave mirrors to focus sunlight. 

An image produced by a concave mirror may be ei- 
ther a virtual image or a rea/ image. A real image, unlike 
a virtual one, is formed in front of the mirror and is pro- 
duced by the actual intersecting of reflected light rays. 
The properties of an image formed by a concave mirror 
are determined by the position of the object being re- 
flected. For an object located between the mirror and its 
focus, the image will be virtual, erect, and magnified. 
Objects that are beyond the focus, on the other hand, 
produce real images. They may be erect or inverted, and 
magnified or demagnified, depending on the exact posi- 


tion of the object. 


Ina plane mirror, the image is at the mirror, but appears to be 
as far beyond it as the object is in front of it. In a mirror, top, the 

angle of incidence (A) equals the angle of reflection (B). Because 

of this, a mirror must be at least half the height of a person to re- 
flect a full-length image, bottom. 


Object beyond C pro- Object at C produces a 
duces a real, inverted, real, inverted, equal-sized 
smaller image. image. 
N 
c 
F F c 

Object between C and F Object between F and 
produces a real, inverted the mirror produces an 
image that is farther from erect image that is larger 


the surface of the mirror 
than the original reflected 
object. 


than the object. The image 
appears to be behind the 
mirror, 


In a concave mirror, above, such as those used for shaving, 
the Position and size of the image (in grey) depend on the posi- 
tion of the object (in black) in relation to the mirror's centre of 
focus (F) and centre of curvature (C), The Position of the object 
also determines whether the image is rea/ (formed in front of 
the mirror), or virtual appears formed behind the mirror). 


A convex mirror, as pictured in the diagram above, produces 
an upright image that is much smaller than the object. The 
image formed appears to be behind the mirror. 


Concave mirrors include shaving mirrors and 
make-up mirrors. Concave and convex mirrors both pro: 
duce somewhat distorted images. 

See also Aberration; Parabola. 

MIRV. See Guided missile (The warhead; diagram), 
Miscarriage, also called spontaneous abortion, isthe 
accidental or natural ending of a pregnancy before a 
fetus (developing baby) can live outside its mother's 
body. Studies indicate that 15 to 20 per cent of all diag- 
nosed pregnancies end in miscarriage. The risk of mis- 
carriage is highest during the first three months follow- 
ing conception (fertilization), during which time many 
women do not know they are pregnant. Thus the overall 
rate of miscarriage, including undiagnosed pregnan- 
cies, may actually be as high as 50 per cent. 

Up to 60 per cent of all miscarriages occur because of 
defects in the embryo's chromosomes. In most miscar- 
riages involving defective chromosomes, the embryo 
cannot develop normally. A miscarriage may also occur 
if progesterone, a hormone necessary to maintain preg- 
nancy, is not present in sufficient amounts. Some 
women miscarry because the uterus, the organ in which 
the offspring develops, cannot withstand the pressures 
of the growing fetus. In addition, certain chronic llong- 
term) diseases are associated with miscarriages. Women 
who have such diseases, which include diabetes and 
kidney disease, require close medical attention during 
pregnancy. 

Mishima, Yukio (1925-1970), was the pseudonym las- 
sumed name) of a Japanese novelist whose work cele: 
brates the ancient Samurai warrior customs. A critic of 
modern democratic values, he committed suicide, with 
a companion, in the Samurai ritual of seppuku. See 
Samurai. x 

Born Hiraoka Kimitake, he trained as a lawyer in 
Tokyo. Mishima had his first story published in 1944. He 
later worked as a civil servant. In 1949, he published 
Confessions ofa Mask, a novel about homosexuality. 
Among his other novels were The Sound of Waves 
(1954) and The Temple of the Golden Pavilion (1956). 
These books deal with the themes of violent death and 
beauty. In 1968, Mishima founded the Shield Society 
which was dedicated to the Samurai spirit. He became 
an expert in the martial arts of karate and kendo. After 
completing Sea of Fertility (1965-70), Mishima entere 
the military headquarters in Tokyo and took his Me h 
Miskolc (pop. 211,660) is a city in Hungary. Miskolc, 
busy commercial centre, lies on the Sajó River in the 
northeast industrial region of Hungary. For location, 
Hungary (political map). ‘ 

During the 1300s, Miskolc developed as a busy ne 
ket town and centre of the Hungarian wine trade. Han 
crafts industries flourished there in the 1700s. Iron and 
smelting and engineering industries developed du e 
the 1800's and remain important. Other industries P 
duce cement, furniture, paper, and textiles. ologi 

The city's Ottó Herman Museum features archo 
cal exhibits. The Technical University of Heavy Indu 
provides training in various fields of engineering. 
Missile, Guided. See Guided missile. } 
Missile boat is a small, fast warship that ame of 
guided missiles for attacking enemy ships. The pa nd 
many countries use these boats to patrol and defe 
narrow seas and coastal waters. 


see 


boats measure from about 25 to 60 metres 
have diesel or gas turbine engines and can 
eds of 40 knots (nautical miles per hour) or 
iey carry from two to eight guided missiles. The 
be fired accurately to distances of up to 100 
Missile boats also have one or more rapid- 
r use against attacking aircraft and small 
barrels of these guns are up to 75 millimetres 


missile boats were built by the Soviet Navy 
sea in 1958. The most famous Soviet missile 
sses, the Osa and the Komar types, are also used 
er navies. During the 1967 Arab-Israeli war, 
tian Navy used Komar class boats to sink an Is- 
er. The Egyptian boats were in their own 
en they fired four missiles at the destroyer, 
20 kilometres off the coast. Other nations 
levelop missile boats following this and other 
by Soviet-built craft. 
missile boats are Aydrofoils. At high speeds, 
of such boats are raised above the water by 
aped structures below the surface. These hydro- 


missile boat above, can skim over the water at 
s. It can fire up to eight missiles at once. 


Powered by diesel engines when their hulls are 
er, and by gas turbines when they are above 


Hydrofoil. 
is a person sent by a religious group to 
Mers to his or her faith. Many missionaries 
Provide education, agricultural informa- 
cal care, and other social services to the peo- 
e. 
NS attract converts in various ways. Buddhist 
ons spread the teachings of Buddha through- 
by Sponsoring lectures and meditation 
slamic missionaries conduct worship services 
lute religious literature. Some religions today, 
Judaism, have no missionaries because they 
is Converts, Christianity carries on the most ex- 
Slonary activities. This article discusses Chris- 
aries, 
id Women may serve as foreign missionaries 
A ionaries. Foreign missionaries leave their 
€s and work abroad. Today, the whole 
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world, especially its huge cities, is considered a mission 
field. Missionaries are sent to other countries from Asia, 
Africa, and Latin America, as well as from North America 
and Europe. Home missionaries carry out assignments 
in their own lands. 

There are about 290,000 Christian missionaries. Many 
missionaries are members of the clergy. Many men and 
women who are not ordained and do not belong to reli- 
gious orders serve as /ay missionaries. There has beena 
large growth in the number of people serving short 
terms as missionaries. 

Duties. Missionaries explain the teachings of their 
faith and try to inspire devotion to Jesus Christ. They 
lead worship services, preach sermons, translate the 
Bible, write religious materials, organize churches, and 
guide converts in the practice of their faith. 

Many missionaries also use their skills to relieve pov- 
erty and disease among the people they serve. Others 
provide relief from such disasters as earthquakes, fam- 
ines, floods, and storms. Missionaries usually work 
through national schools and hospitals, But in some re- 
mote areas, they still provide the only education and 
health care available. Missionaries who have technical 
skills may train people in business methods, construc- 
tion trades, or improved farming techniques. 

Some missionary organizations direct their efforts to 
special groups, such as lepers, prisoners, seamen, or 
students, Several groups loosely related to Christian de- 
nominations place special emphasis on conversion. 
They include Jehovah's Witnesses and Mormons. Some 
organizations express their faith chiefly through social 
work and acts of charity. The Salvation Army is one of 
the largest such organizations in the world. 

Organization. Today, about two-thirds of all Chris- 
tian missionaries are Roman Catholics, and the rest are 
Protestants. The fastest-growing groups belong to evan- 
gelical Protestant denominations, especially charismatic 
and Pentecostal churches. More missionaries come 
from the United States than from any other country in 
the world. 

Several Catholic religious orders devote much of 
their efforts to missionary activities. These groups in- 
clude the Catholic Foreign Mission Society of America, 
Fidei Donum, Franciscans, Missionaries of Africa (White 
Fathers), the Society of Jesus (Jesuits), and the St. Jo- 
seph’s Society for Foreign Missions. The Congregation 
for the Evangelization of Peoples or Propagation of the 
Faith directs worldwide Catholic mission work. Protes- 
tant missionaries are recruited and financed by denomi- 
nations, church-sponsored organizations, and inde- 
pendent agencies. The Division of World Mission and 
Evangelism of the World Council of Churches coordi- i 
nates much Protestant missionary activity. The Evangeli- 
cal Foreign Missions Association and the Interdenomi- 
national Foreign Mission Association perform this 
service for evangelical Protestants from the United _ 
States. Evangelical missionary work carried out by mis- 
sions from Britain and Europe is coordinated by the 
Evangelical Missionary Alliance, which has a member- 
ship of about 80 missionary societies. 

History. Christian missionary work began soon after 
that religion was founded nearly 2,000 years ago. Chris- 
tianity spread rapidly because of such enthusiastic mis- 
sionary activity as that of the apostles Peter and Paul. By 
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Missionaries carry their religious beliefs to many parts of the 
world, They also provide medical care and other services. This 
missionary, on the right, is working in Indonesia. 


the 300s, Christianity had spread throughout the Roman 
Empire, including North Africa. The missionary Saint Pat- 
rick brought Christianity to Ireland in the 400s. During 
the Middle Ages, such Christian missionaries as Saint 
Boniface converted the people of most European coun- 
tries. By the 1500's, Roman Catholic missionaries were 
sailing with European explorers and soldiers to little- 
known regions of Africa, Asia, and the Americas, During 
the 1500's and 1600's, Dominicans, Franciscans, and Jes- 
uits and other Catholic orders set up many missions 
throughout the world, 

The Protestant missionary movement began in the 
1600's, when Protestant nations of Europe established 
trading companies and colonies overseas. John Eliot and 
David Brainerd were famous early missionaries to 
American Indians. In the 1800's, thousands of missionar- 
ies, including William Carey, David Livingstone, and 
Robert Morrison, worked in the Far East and Africa. The 
period became known as “the great century’ of Protes- 
tant missions, 

Revivalist preachers, such as Jonathan Edwards and 
George Whitefield, sought converts among American 
colonists in the 1700. Later, revivalists from Baptist, 
Methodist, and other churches won converts and estab- 
lished congregations on the U.S. frontier. Revivalists of 
the 1800's and early 1900's gained converts in the grow- 
ing cities. Now, evangelists such as Billy Graham use 
large crusades, radio, and television to seek converts 

worldwide. 
Many people in mission lands resented foreign mis- 
sionary activity. This resentment arose partly because 
missionaries often promoted foreign political and eco- 


nomic interests among the people with whom they 
worked. Also, missionaries often considered ways of life 
in their own lands (usually in Europe and North America) 
to be superior to the customs and values of Native cul- 
tures, which they tried to change. Some missionaries 
supported governments that ignored the needs of the 
poor. At the same time, missionaries often won respect 
for their work in health, education, and other fields. 

A strong sense of patriotic unity called nationalism 
swept through many developing countries after World 
War Il ended in 1945. In time, these countries won inde 
pendence, and churches there appointed national lead- 
ers to replace the missionaries. Some countries op- 
posed missionary activity, seized church-supported 
schools, and deported or killed missionaries, 

Today, more missionaries than ever before are at 
work throughout the world. Increasing numbers are 
being sent by churches in Africa, Asia, Latin America, 
and many of the Pacific islands. They use modern meth- 
ods of communication and scientific studies to help 
them in their work. They often cooperate with local 
churches. 

Related articles in World Book include: 

Asbury, Francis Patrick, Saint 
Boniface, Saint Salvation Army 
Brébeuf, Saint Jean de Schweitzer, Albert 
Grenfell, Sir Wilfred T. Serra, Junipero 
Jogues, Saint Isaac Whitman, Marcus 
Marquette, Jacques Xavier, Saint Francis 


Mississippi is a state in the Southern United States. 
Once a land of farmers and quiet towns, Mississippi is 
becoming a state of factory workers and busy cities. 
Jackson is Mississippi's capital and largest city. i 

The Mississippi Alluvial Plain covers the entire aes 
ern edge of the state. The Mississippi River forms a 
of the state's western border. The plain consists of il 
lowlands that are famous for their large cotton at soy: 
bean crops. Most Mississippians call that region the 
Delta. 

The East Gulf Coastal Plain extends over all the ga! 
east of the Alluvial Plain. Most of the region is pw 
of low, rolling, forested hills. The coastal plain i oe i 
prairies and lowlands. The Tennessee River Hil roe 
northeastern Mississippi. The Pine Hills rise in the 
southeastern part of the region. 
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à iver that forms 
Mississippi takes its name from the mighty river 
most of the state's western border. 


Manufacturing is Mississippi's single most important 
economic activity. Shipyards in Pascagoula build freight- 
esand tankers. Meat-processing plants and clothing 
plants are located throughout the state. 

Wholesale and retail trade is Mississippi's most valu- 
le service industry. Jackson's central location in the 
South makes it an important centre of trade. 

Mississippi is a leading U.S. state in the production of 
thickens, cotton, and soybeans. It is also an important 
producer of petroleum and natural gas. 

f Between 25,000 and 30,000 Indians lived in the Missis- 
‘Ppi region when the Spanish explorer Hernando de 
Soto arrived there in 1540, Three powerful Indian tribes 
tuled the region—the Chickasaw, the Choctaw, and the 
Natchez, 

pe French explorer Sieur de la Salle claimed the en- 

Mississippi Valley for France in 1682. The Missis- 

i ee fell under British rule after the French and 
Shins oe ended in 1763. Control passed to the United 
in er the American Revolution (1775-1783). Missis- 

m ecame a U.S. state in 1817. 
un most of the Indians had moved to the Indian 
i aa the US. state of Oklahoma). Many settlers 
hs [Seale to farm the fertile lands the Indians 
denations ‘owers used slave labour to operate large 
AS oe Mississippi became the second state 

La ithdraw) from the Union. Jefferson Davis of 

Ppi became president of the Confederacy. 
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tne 23,515 km? 
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p perature neay temperature—8* C. Average July 
lon: Hi 

ad e A Voodi Mountain, 246 m. Lowest—sea 
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St Cities: 3 

Chief ae Jackson, Biloxi, Meridian, Hattiesburg. 
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Jackson is Mississippi's capi- 
tal and largest city. Known as 
the Crossroads of the South, it 
serves as a centre of com- 
merce, industry, and transpor- 
tation. 


The early 1900's were years of progress in industry, 
agriculture, and education. During the 1960's, efforts by 
civil rights groups to bring about integration were 
sometimes met with violence. By the late 1980's, about a 
quarter of Mississippi's workers were employed in man- 
ufacturing. But thousands of farm workers were jobless. 
Mississippi Bubble. See Mississippi Scheme. 
Mississippi River is one of the chief rivers of North 
America and the second-longest river in the United 
States. Only the Missouri is longer. The Mississippi 
flows 3,766 kilometres from its source in northwestern 
Minnesota to its mouth in the Gulf of Mexico. The Mis- 
sissippi and its tributaries drain almost all the plains that 
lie between the Appalachian Mountains and the Rocky 
Mountains. This drainage basin covers 3,230,490 square 
kilometres and includes the nation’s most productive ag- 
ricultural and industrial areas. 

The Mississippi is the nation’s chief inland waterway. 
It carries agricultural goods, industrial products, and 
raw materials. Ships can travel down the river for about 
3,000 kilometres from Minneapolis, Minnesota, to the 
Gulf of Mexico. The Mississippi ranges in depth from 2.5 
metres to 30 metres during most of its course. The river 
reaches its widest point—about 1,350 metres—at Cairo, 
Illinois. 

The Mississippi, which is sometimes called “Old Man 
River,” has played a vital role in the history of the United 
States. During the 1500s and 1600s, it provided a route 
for Spanish and French explorers. With the coming of 
steamboats in the 1800's, the Mississippi became a great 
transportation and trade route. The American author 
Mark Twain described the river vividly in his book Life 
on the Mississippi (1883). 

The Mississippi begins as a small, clear stream that 
rushes out of Lake Itasca in northwestern Minnesota. 
The river flows northward and then eastward, linking a 
series of lakes. 

The Mississippi begins to curve southward near 
Grand Rapids, Minnesota. As it flows between Minneap- 
olis and St. Paul, Minnesota, it is joined by the Minne- 
sota River. Two major tributaries, the Illinois River and 
the Missouri River, join the Mississippi above St. Louis. 
The muddy waters of the Missouri contrast with the 
clear waters of the Mississippi. Later, the waters mix and 
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sissippi Delta covers about 33,500 square Kilometres, 


Mississippi River South of New Orleans, the river breaks up into several 
channels called distributaries, which enter the Gulf of 
Mississippi River ® State capital Mexico. The Mississippi River system empties over 
drainage basin 5 i F 
* City or town 18,000 cubic metres of water per second into the gulf, 
International boundary = Point of interest This discharge totals about 554 cubic kilometres of 
Stat vincial Mississippi River parr any cal 
r alt eats AA i 
T + tock end dom . _ The Mississippi River carries about 60 per cent ofthe 


freight that is transported on the nation’s inland water- 
ways. About 360 million metric tons of freight are trans. 
ported on the Mississippi annually. 

Most commercial freight on the Mississippi travels 
on large barges pushed by tugboats. Between Minneap- 
olis and Cairo, the southbound freight consists mainly of 
agricultural products, such as maize, soybeans, and 
wheat. Coal and steel products from the Ohio River sys 
tem are transported north. South of Cairo, goods from 
the Ohio double the Mississippi's traffic. Most of the 
cargo consists of southbound agricultural goods, coal, 
and steel products. At Baton Rouge, Louisiana, petro- 
chemical products, aluminium, and petroleum are 
added to the barge traffic. Beginning at Baton Rouge, 
the Mississippi deepens and allows passage of ocean- 
going vessels. The greatest volume of traffic on the Mis- 
sissippi moves between New Orleans and Southwest 
Pass in Louisiana. 

From time to time, the Mississippi has caused serious 
floods. The floods are caused by heavy winter snows 
DA SEAN and spring rains in the upper reaches of the Missouri 
the Mississippi takes on the muddy colour for which it and Ohio river systems. One of the worst floods hap- 


is known in the South. The Ohio River flows into the pened in July 1993. After a wet winter followed by heavy 
Mississippi at Cairo and doubles the volume of water of rain, the Mississippi and Missouri rivers flooded 10 
the Mississippi. This junction divides the upper Missis- Mid-western states, causing extensive damage to crops 
sippi from the lower Mississippi. South of Cairo, the and livestock. The flood also destroyed 40,000 buildings 
flood plain of the Mississippi forms a broad, fertile val- and made about 50,000 people homeless. 

ley. The valley is in excess of 80 kilometres wide ina Dams and embankments have provided some protec 


number of places. tion against flooding by the Mississippi. A series of 


As the Mississippi approaches the Gulf of Mexico, it dams along the Missouri and Ohio rivers control the 
deposits large amounts of silt to form a delta. The Mis- amount of water that enters the Mississippi. The Missis- 


The Delta Queen, a famous sternwheel riverboat, sto 
up and down the Mississippi River. The steam-powere: 


ps at several Mississippi ports on its tours 
'd boat was built in 1926. 


Along the upper course of the Mississippi, forests of hard- 
Wood trees and steep bluffs line the river's banks in many areas. 


sippi was dammed north of St. Louis. Along the lower 
course the river's embankments have been heightened 
and new embankments built to prevent flooding. Dredg- 
ing the river channel increases the amount of water the 
"Wer can carry and aids navigation. In addition, areas of 
lind called floodways provide outlets for draining off 
water when the river reaches flood level. 
The Mississippi River and its valley support many 
kinds of animals and plants. Such freshwater fishes as 
bass, sunfish, and trout live in the clear waters of the 
(PPer Mississippi. Carp, catfish, and buffalo fish are 
lound in the muddy waters of the lower Mississippi. 
iy mee common animals in the Mississippi Valley 
larg , muskrats, opossums, otters, and skunks. Large 
Inds quale nutrias live in the swamps and marsh- 
ies of the delta area (see Nutria). This area also pro- 
a nier nesting grounds for ducks, geese, and 5 
hth migratory birds. Pelicans, herons, and egrets live 
i e area throughout the year. 
yee of hardwood trees, such as basswood, hick- 
ly Sout aoak, grow in the upper Mississippi Val- 
es, of Cairo, the forests consist mainly of bald cy- 
Pol m, southern oak, and tupelo trees. 4 
tides oy threatens the wildlife. Fertilizers and insecti- 
sties o on farms are washed into the river, and in- 
Seps hay mpy wastes into its waters. Since the 1970s, 
tations i een taken to prevent further pollution. Reg- 
tides ETAN prohibit farmers from using certain insecti- 
ae other harmful chemicals. 
atthe et ssippi was formed about 2 million years ago 
Period, ag of the Pleistocene Ice Age. During this 
phere. Mena Covered much of the Northern Hemi- 
ssssippi nae ice from the glaciers was carried to the 
arion 1 yhe Missouri and Ohio rivers. 2 
apoo, the one tribes, including the Illinois, the Kick- 
Upper Missise nn and the Santee Dakota, lived in the 
Means hig iP! Valley. The name Mississippi, which 
\ Was the he” came from these tribes. The lower val- 
ca, heme of such tribes as the Chickasaw, the 
The first atchez, and the Tunica. 
Uropean to travel on the Mississippi was 
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the Spanish explorer Hernando de Soto. He crossed the 
river in 1541 near what is now Memphis, Tennessee. In 
the early 1680's, the French explorer Sieur de la Salle 
travelled on the river and claimed the Mississippi Valley 
for France, France lost all of its territories on the main- 
land of North America as a result of the French and In- 
dian War (1754-1763). Great Britain gained the land east 
of the Mississippi, and Spain took over the land west of 
the river. After the American Revolution (1775-1783), the 
United States took control of the British territories. In 
1800, France regained the land west of the Mississippi. 
The United States bought this land from France in the 
Louisiana Purchase of 1803. 

After the entire Mississippi Valley became part of the 
United States, settlers and traders set out on the river in 
flatboats, keelboats, and rafts. The importance of the 
river as a transportation and trade route increased with 
the development of steamboats in the early 1800's. St. 
Louis, Memphis, New Orleans, and other cities served 
as supply centres for the westward movement. 

During the American Civil War (1861-1865), the Mis- 
sissippi served as an invasion route for the Union forces 
of the North. The capture of such river cities as New Or- 
leans, Memphis, and Vicksburg, Mississippi, assured 
victory for the North. After the war, railways soon took 
over most of the river's former steamboat traffic. 

The importance of the Mississippi as a transportation 
route has increased greatly since the 1920's. No means 
of transport can move masses of heavy, bulky cargo as 
cheaply as the barges and tugboats on the river. 

See also Delta; De Soto, Hernando; Hennepin, Louis. 
Mississippi Scheme was a wild financial project for- 
mulated in France in 1717. John Law, a Scottish econo- 
mist, originated the scheme, which resulted in the or- 
ganization of The Mississippi Company. The French 
regent, Philippe, Duke of Orléans, gave the company a 
monopoly (exclusive rights) to carry on far-reaching 
business operations in French-held Louisiana in the 
United States, and in Canada. At first, the scheme won 
wide approval. Thousands of Frenchmen bought shares 
without really knowing how their money was to be 
used. But when the shareholders discovered that the 
company did little to develop business enterprises in 
America, they became frightened, and began to sell 
their shares at greatly reduced prices. The result was a 
financial panic in 1720, known as the bursting of The 
Mississippi Bubble.” A few investors who sold their 
shares early at high prices made huge profits. But others 
suffered heavy losses, or were ruined financially. 
Missouri is an industrial and farming state in the Mid- 
west region of the United States. Its central location and 
its two great rivers have made Missouri a centre of 
water, land, and air transportation. p 

The mighty Mississippi River forms Missouri's east- 
ern border. The river winds across the state from west 
to east. Food, manufactured products, and raw materials 
are shipped on those waterways—the country's longest 
rivers. Kansas City and St. Louis are among the chief U.S. 
air and rail terminals. Jefferson City is Missouri's capital. 

The Dissected Till Plains lie north of the Missouri 
River. Glaciers once covered this region. They deposited 
soil-forming materials especially suited to the growing 
of maize. In the west are the Osage Plains, a region of 
flat prairie land broken by low hills. 
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The Mississippi River forms Missouri's eastern border. The 
Missouri River winds westward across the state. 


The Ozark Plateau covers most of the southern half of 
the state. Forested hills and low mountains give it scenic 
beauty. The plateau, with its caves, large springs, lakes, 
and clear, fast-flowing streams attracts many tourists, 
The Mississippi Alluvial Plain covers the southeastern 
corner of Missouri. Once a swampy wilderness, much 
of the area has been cleared and drained for farming. 

Manufacturing provides the largest share of Missou- 
ri's economic production, About three-fifths of the facto- 
ries are in the Kansas City and St. Louis metropolitan 
areas. Missouri ranks high in car production. It is also a 
leading state in the aerospace industry, 

Wholesale and retail trade employs more workers 
than any other Missouri industry. Business services and 
education also employ many people. St. Louis has Mis- 
sours largest banks and insurance companies. 

Missouri is a leading state in maize and soybean pro- 
duction, and it is a major livestock centre. Coal, lead, 
and limestone provide most mining income. 

Kansas City and St. Louis rank among the nation’s 
leading road transport centres, St. Louis is the busiest 
inland port on the Mississippi River, 

Many Indian tribes—among them the Missouri, the 
Osage, the Fox, and the Sauk—lived in the Missouri re- 
gion when French explorers arrived in 1673, France 
claimed the entire Mississippi Valley. In 1803, France 
sold the region to the United States, 

Many settlers poured in, and the Indians became an- 
gered by the loss of their lands, They led frequent raids 
on the settlements until 1815, when the Indians and the 
U.S. government signed a peace treaty. 


Facts in brief about Missouri 


Population: 5,137,804. 

a 180,516 km’, 
imate: Average January temperature ——1° C Average Jui 
ngahiras 26°C A Beal, 

Elevation: Highest—Taum Sauk Mountain, 540 m. Lowest~70m 
above sea level, along the St. Francis River, 

Largest citles: Kansas City, St. Louis, Springfield, Independ- 
ence. 

Chief products: Agricu/ture—peef cattle, soybeans, pigs, 
maize. Manufacturing—transportation equipment, food prod- 
ucts, chemicals, electrical equipment, fabricated metal prod- 
ucts, machinery, printed materials, Mining—coal, lead, stone. 

Origin of name; Missouri River. 


Many American Civil War (1861-1865) battles were 
fought in Missouri. The state did not secede (withdraw) 
from the Union, but some Missouri leaders were 
strongly pro-South. 

During World War II (1939-1945), many industries 
were developed in Missouri to provide military sup- 
plies. Urban problems became serious in Missouri dur- 
ing the 1970s. Missouri's farming community suffered 
during a national farm crisis in the mid-1980's, The state 
also faced environmental and financial problems in the 
1980s, but its economy remained strong. 
Missouri, a ship. See World War Il (Victory in the Pa- 
cific). 


Farmers harvest maize from the rich, fertile soil of pec 
plains region. Missouri is a leading maize-producing state. 


Missouri River is the longest river in the United A 
States. It flows 4,090 kilometres from its source at reg 
Rock Creek in southwestern Montana, to its mouth 0! 
the Mississippi River. The Missouri drains an Bei 
about 1,371,100 square kilometres. This drainage 
includes all or parts of 10 U.S. states and 2 Canadia Fary 
provinces, It has large amounts of mud in its We farm 
explorers and Indians called it the Big Muddy, an thin 
ers have described it as “too thick to drink and too indi 
to plough,’ The river was named after the Missouri 
ans, one of the tribes that lived near its mouth. k 

The headwaters of the Missouri are at Red Roc! a 
Creek in southwestern Montana, where the Jeera 
River, a rushing stream high in the Rocky Mour saa 6 
begins. At Three Forks, Montana, the Jefferson jO 
Madison and Gallatin rivers to form the Misson 3 

The Missouri has an upper, middle, and pete if 
The upper Missouri is a clear, rapid-flowing stre is: 
the mountains of western Montana. The middle a 
Souri begins below Great Falls, where the river he 
the mountains and moves onto the Great Plains. Mis- 
middle Missouri is slow and muddy. The lower begins 
Souri is the river's slowest and muddiest part. It nd eX 
just downstream from Yankton, South Dakota, 4 
tends to the Mississippi. 


The Missouri River was once used for commercial 
mvigation along most of its course. Today, almost all 
trafic upstream from Sioux City, lowa, is recreational, 
hutcommercial activity thrives on the lower Missouri. 
the commercial river traffic is extremely important to 
famers of the western part of the Midwest. It carries 
their goods to market and brings them fertilizer and 
oher farm supplies. The chief ports on the river are Kan- 
ss City, Missouri; Omaha, Nebraska; and Sioux City. 

The Missouri and its valley provide a rich habitat for 
wildlife, Bears, deer, elk, moose, and other large ani- 
mals live in the mountainous upper Missouri Valley. 
Smaller animals, such as beavers, foxes, muskrats, rab- 
bits, skunks, and weasels, are common along the middle 
and ower parts of the river. Fishes of the upper Mis- 
souri include graylings and rainbow trout in abundance. 
hiss, bullheads, catfish, carp, and perch inhabit the 
warmer, muddier waters below Great Falls. 

The upper Missouri flows through forests of fir, hem- 
lock, and spruce trees. The middle and lower sections of 
theriver wind through grasslands. Forests of cotton- 
Woods, hickories, oaks, poplars, and willows also lie 
ilong the middle and lower sections. 

Atone time, pollution threatened much of the wildlife 
ilong the Missouri. Pesticides and other chemicals used 
tfarmers were washed into the river, and industries 
imped wastes into it. These substances poisoned fish 
indother wildlife. Today, certain pesticides are banned, 
thd industrial discharges into the river are controlled. 
Asa result, the quality of the water is improving. 

The Missouri River was formed about 20 million years 
4 during the late Tertiary Period. During the Pleisto- 

q Ice Age, about 2 million years ago, the river 
Marked the southern and western edge of many of the 

H ice sheets that covered the land. 
dan oo yer Basin was the home of several In- 
cn n ind River Shoshone lived near the 
Mi hunti e river, in western Montana. Several 
h ana tribes occupied the Missouri Basin be- 
Hed the in and the Mississippi. They in- 
Bkansa, a ae the Assiniboin, the Dakotah (Sioux), 
i e coun and the Omaha. Many of these 
inthe oe of their time on the grasslands away 
Wie, afar T. But the Missouri was a valuable water 
coo hunting ground, and an important 
iist Ree for their canoes. 
Brors he whites to see the Missouri River were the ex- 
Tench enn Marquette of France and Louis Jolliet, a 
Surin 1673 a They reached the mouth of the Mis- 
Uhited gan ile exploring the Mississippi. The 
France in ce Ought the Missouri River Basin from 
uto thie, as part of the Louisiana Purchase. From 
Wili am Cla 3 two Americans, Meriwether Lewis and 
Suri See ie , explored the territory drained by the Mis- 
During a wis and Clark Expedition. 
the mai tran early 1800's, the Missouri became one of 
est coe routes of the fur trade in the 
became sey traffic began in 1819, and steamers 
ioneers wh e chief means of transportation. Many 
\ ne a travelled west in the mid-1800s went at 
Missouri ie yay on a Missouri steamer. Traffic on 
iting th clined after railways were built in the 
Sy; River is e late 1800's. But today, the lower Mis- 
an important commercial waterway. 
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The Gates of the Mountains, above, is a gorge cut by the Mis- 
souri River near Sieben, Montana. 


Major floods struck along the river in the mid-1900's. 
But six huge dams on the middle Missouri and smaller 
dams on the tributaries have greatly reduced the threat 
of disastrous flooding. These dams make up the heart of 
the Missouri River Basin Project, a flood control, electric 
power, and irrigation project still under construction, 
Mist. See Fog. 

Mistletoe is a plant which grows as a parasite on the 
trunks and branches of various trees. The European mis- 
tletoe and the American mistletoe grow most often on 
oak or apple trees. They may also grow ọn other trees, 
such as lime, hawthorn, 
sycamore, poplar, and fir. 

European mistletoe is an 
evergreen with leathery, 
oblong leaves. It has tiny 
yellow flowers that bloom 
in early spring. Birds eat 
the white, shiny fruits 
called berries. The seeds 
cling to the bills of birds 
and are scattered when 
birds sharpen their bills 
against the bark of trees. 
The berries may be poi- 
sonous to people. Austral- 
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ian mistletoe has long, bright red flowers and greenish 
berries. It grows around the northern and eastern coasts 
of Australia. The dwarf mistletoe is a small variety that 
grows on pines in the eastern United States, the Medi- 
terranean region, and parts of Asia from the Himalaya to 
New Guinea. 

Mistletoe is associated with many traditions and holi- 
days, especially Christmas. Historians say the Druids, or 
ancient priests of the Celts, cut the mistletoe which 
grew on the sacred oak, and gave it to the people for 
charms. In northern mythology, an arrow made of mis- 
tletoe killed Balder, son of the goddess Frigg. 

Scientific classification. Mistletoe belongs to the mistletoe 
family, Loranthaceae (or Viscaceae). European mistletoe is 
Viscum album. American mistletoe is Phoradendron serotinum. 
Australian mistletoe belongs to the genus Loranthus. Dwarf mis- 
tletoe makes up the genus Arceuthobium. 


See also Christmas (Christmas decorations); Parasite. 
Mistral is a swift, dry, cold northerly wind that blows 
down from the western Alps and the plateau of south- 
ern France and out over the Mediterranean. The cold 
heavy air from the highlands moves faster and faster as 
itapproaches the warmer, lighter air over the sea in 
winter. This causes gusty, strong winds, as the cold air 
sinks to the level of the sea and the warm air rises above 
it The mistral may cause extensive frost damage to 
plants. It is especially bad for the vineyards of southern 
France. The mistral often blows for 100 days a year. 
Mistral, Frédéric (1830-1914), was a famous French 
poet who won the 1904 Nobel Prize for literature. He 
wrote in modern Provençal, the language of southern 
France. Mistral led a movement of the 1800's called the 
Felibrige. This movement tried to revive the literary tra- 
dition and enrich the language of the medieval trouba- 
dours (see Troubadour). 

In 1859, Mistral published his masterpiece, Mireille, 

an epic describing the tragic love of a farmer's daughter 
in the valley of the Rhône River, In addition to Song of 
the Rhône (1897) and other poems, Mistral compiled 
Lou Tresor dóu Felibrige (1878-1886), a dictionary of 
langue d'oc, the general term used for the dialects of 
southern France. He was born near Arles, 
Mistral, Gabriela (1889-1957), was the pen name of 
Lucila Godoy Alcayaga, a Chilean Poet and educator. In 
1945, she became the first Latin-American writer to win 
the Nobel Prize for literature. 

A tragic love affair frustrated Mistral’s hopes for love 
and motherhood, so she devoted herself to love of God 
and good causes. Her poems show compassion for the 
humble and the needy. Her best-known books of poetry 
include Desolation (1922), Tenderness (1924), Felling of 
Trees (1934), and Winepress (1954), 

Mistral was born in Vicufia, Chile. She was a rural 
schoolteacher and later became a Prominent educator 
in Chile. She served in the foreign service of Chile and at 
the League of Nations. 

Mitanni was an ancient kingdom in northern Mesopo- 
tamia. The kingdom was located in what is Now south- 
eastern Turkey, The Mitannians used horses, and were 
skilled in the use of chariots in war. The Hittites learned 
how to use chariots in warfare from the Mitannians. 

In the 1400's B.C, the Mitannians fought the Egyptians 
for control of Syria. But both kingdoms feared the rise of 
Hittite power. A Mitannian princess married into the 


Egyptian royal family as a sign of unity. About 1370B.C, 
however, the Hittites defeated the Mitannians. Civil war 
further weakened them, and the kingdom was finally ab. 
sorbed into the Assyrian Empire by about 1350 BC 
Mitchell, Arthur (1934- _), was the first black 
American to dance with a major classical ballet com- 
pany. He performed with the New York City Ballet from 
1955 to 1970. Mitchell was born in New York City and at 
tended the School of American Ballet. In 1955, he joined 
the New York City Ballet. His major roles included the 
part of Puck in A Midsummer Night's Dream and the pas 
de deux (dance for two persons) in Agon, 

In 1969, Mitchell formed the Dance Theatre of Har- 
lem, a professional ballet company in New York City’s 
chief black community. The company is best known for 
its varied repertoire, including a version of the 1841 ro- 
mantic ballet Giselle, which the company set in the Loui- 
siana bayou. As a choreographer (dance composer), 
Mitchell created such works as Holberg Suite (1970), 
Rhythmetron (1972), and Manifestations (1976). 
Mitchell, Billy (1879-1936), an American army general, 
became one of the most controversial figures in Ameri- 
can military history. An early and vigorous advocate of 
airpower, he was court-martialled for defiance of his su- 
periors in 1925. He resigned from the army rather than 
accept a five-year suspension. But early in World War Il 
(1939-1945), events confirmed many of Mitchell's predic- 
tions. In 1946, the United States Congress authorized the 
Medal of Honor for Mitchell. 

Mitchell enlisted in the army as a private in 1898. He 
rose rapidly in the Signal Corps, which controlled the 
development of aviation in the U.S. Army. Mitchell 
learned to fly in 1916, and became air adviser to Gone 
John Pershing in World War | (1914-1918). Major Genera 
Hugh M. Trenchard, head of the British Royal Flying 
Corps, greatly influenced Mitchell. Mitchell com- i 
manded the largest concentration of Allied airpower 0 
World War I during the Battle of St-Mihiel. f 

After the war, Mitchell became assistant chief ofthe 


llet 


ni rn bal 
Arthur Mitchell danced in George Balanchine's mode 
Agon at the New York City Ballet, above. 


airservice, and the leading advocate of an air force in- 
dependent of the army and the navy. Because aero- 

planes were then limited in size and range, many people 
thought his claims for airpower were exaggerated. But 
Mitchell failed to achieve his goal, perhaps partly be- 
cause he was frequently violent in argument and bitter 
inhis condemnation of military superiors who dis- 

agreed with him. 

William Mitchell was born in Nice, France, of Ameri- 
can parents. He wrote Our Air Force (1921), Winged De- 
fence (1925), and Skyways (1930). 

Mitchell, David Scott (1836-1907), a wealthy Austral- 
ian collector of books, paintings, and other Australian 
artefacts, bequeathed his collection, together with a 
substantial endowment, to the Public Library of New 
South Wales in 1907. The collection has been greatly en- 
larged by subsequent purchases and gifts. It is now 
oused in the Mitchell Wing of the Library of New 

South Wales, Mitchell was born in Sydney. He was one 
ofthe first 24 students to enter Sydney University, from 
Which he graduated in 1855. He studied law but never 
ractised, preferring instead to manage his family’s es- 
lates in the Hunter Valley. 

See also Mitchell Library. 

Mitchell, James (1946- ), an Irish Fine Gael politi- 
tian, was the minister responsible for transport, post, 
indtelecommunications from 1982 until 1987. His de- 
artment became known as the Department of Commu- 
nications in 1984. He was minister for justice from 1981 
101982. Before entering politics, he was an executive of 
the Guinness Brewery in Dublin, He joined Dublin 

County Council in 1974 and was Dublin's lord mayor in 
'76 and 1977. Mitchell was elected to Dáil Eireann (the 
ower house of the Irish parliament) in 1977. Until 1981, 
served as Fine Gael spokesman on labour affairs. 
Mitchell, Margaret (1900-1949), an American author, 
Wrote Gone with the Wind (1936), one of the most popu- 
àr novels of all time. It won the 1937 Pulitzer Prize for 
ction, Gone with the Wind is a story of the Southern 
States of America during 

t American Civil War, 
Mitten from the Southern 
Point of view. The story be- 
tins just before the out- 

‘of the war in 1861. It 
koes the impact of the 
à nflict on the South and 

Nds during the postwar 
“construction period. The 
Ry of Gone with the Wind 
; 59) became one of the 
et films ever 
See Film ; 
Picture. Film industry 

Mitchell was born in At- 

ay Georgia, where much of the action of Gone with 

‘ie takes place. 

Man ar Reginald Joseph (1895-1937), was a Brit- 

faine lento engineer who designed the Spitfire, 

joined Viering fighter aircraft of World War Il. He 

Signer an ers Aviation Ltd. in 1916. He became chief de- 

Seaplanes ee responsible for the Vickers Supermarine 

sive occ; at won the Schneider Trophy on three suc- 
asions between 1927 and 1931 (see Schnei- 


Margaret Mitchell 
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der Trophy). The Supermarine S6, winner of the Schnei- 
der Trophy in 1931, was the first aircraft to exceed 644 
kilometres (400 miles) an hour. Mitchell was born near 
Stoke-on-Trent, in Staffordshire, England. 

Mitchell, Dame Roma (1913- _), in 1962, became 
the first Australian woman to be admitted as a queen's 
counsel. In 1969, she became the first woman judge of a 
superior court in Australia. In 1983, she became acting 
chief justice of South Australia and was the first woman 
to hold this post. She was judge of the Supreme Court 
of South Australia from 1965 to 1983. In January 1991 she 
became governor of South Australia, the first woman to 
be appointed governor of an Australian state. 

Roma Flinders Mitchell was born in Adelaide. She 
graduated in law from the University of Adelaide, where 
she later lectured in law. In 1972, she became the first 
woman, other than a member of the royal family, to be 
appointed deputy chancellor at that university. She was 
chancellor of the university from 1983 to 1990. 
Mitchell, Sir Thomas Livingstone (1792-1855), a 
surveyor general of New South Wales, Australia, led 
four expeditions of exploration and carried out surveys 
of eastern Australia. 

Mitchell's first expedition lasted from November 1831 
to March 1832. An escaped convict, George Clarke, re- 
turned to Sydney with a story of a large river, which he 
called Kindur, to the northwest of Sydney. Mitchell set 
out to investigate with 16 armed men, horses and other 
supplies. After passing through Tamworth on the Peel 
River, the party entered unknown territory. They ex- 
plored the Namoi, Gwydir, and Barwon rivers, which 
Mitchell concluded were all part of the Darling River 
system. When Mitchell sent a party east for supplies, 
Aborigines killed two of them and ransacked their 
camp. Without fresh supplies, Mitchell was forced to 
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Mitchell led four expeditions in New South Wa 
1830s and 1840s. He explored the Darling River system. 


518 Mitchell, Wesley Clair 


abandon his expedition. 

Mitchell's second expe- 
dition, in 1835, planned to 
trace the course of the Dar- 
ling River to the sea. The 23 
man expedition was so 
elaborately equipped, it av- 
eraged no more than 20 
kilometres a day. 

The party started from 
Orange and followed the 
Bogan River to the Darling. 

Reaching the Darling, they 
followed it downstream to 
the site of Menindee. 
There, the party had trouble with Aborigines and had to 
fire on them. Mitchell decided to return to Sydney with- 
out accomplishing his mission. 

In March 1836, on Governor Richard Bourke's instruc- 
tion, Mitchell set off for the third time to complete the 
work of his previous expedition. The party of 25 men 
took with them much of the equipment from the 1835 
exploration, including the boats. The expedition fol- 
lowed the Lachlan, Murrumbidgee, and Murray rivers to 
reach the Darling. On the Murray River, they encoun- 
tered hostile Aborigines. Mitchell ambushed the Ab- 
origines, killing seven. 

After reaching the Darling and following it for a short 
way, Mitchell presumed it to be the same big river he 
had followed on his previous expedition. From the Mur- 
ray, the party followed the Loddon River into the fertile 
country of northern Victoria, which Mitchell realised 
could be excellent grazing land. After a month of travel- 
ling southwest, they came to the Glenelg River, which 
they followed to the sea. Near Portland Bay, Mitchell's 
party was surprised to find that the Henty brothers had 
set up a farming settlement. The party replenished their 
supplies and turned northeast. 

On the return route to Sydney, the party passed 
through the sites of Castlemaine and Benalla, crossed 
the Murray near Corowa, then followed approximately 
the path of the present Hume Highway. In November 
1836, Mitchell reached Sydney. He gave an enthusiastic 
report about the country in the Port Phillip district, 
which he called Australia Felix. 

Mitchell's fourth and last expedition began in Decem- 
ber 1845 and lasted just over a year. He left from Boree 
with a party of 30 men and plentiful supplies. Mitchell 
hoped to find a route to the Gulf of Carpentaria and also 
a river flowing in that direction. Eventually, he encoun- 
tered a river flowing north that he believed to be the 
right one. He named it the Victoria River. But an expedi- 
tion led by Edmund Kennedy the following year proved 
this river to be the Barcoo, At the Barcoo, Mitchell was 
harassed by Aborigines and, short of supplies, he began 
the return journey. 

Mitchell was born at Craigend, in Scotland. He served 
in the army before arriving in Sydney in 1827 to take up 

the post of deputy surveyor general under John Oxley, 
whom he succeeded in 1828, 
Mitchell, Wesley Clair (1874-1948), was an American 
economist known for his studies of the rise and fall in 
business activity. Mitchell collected data about prices, 
production, and other factors during periods of pros- 
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perity and during economic slumps. Using this informa- 
tion, he determined the probable causes of the recur. 
ring increase and decrease in economic activity called 
the business cycle. Mitchell pioneered the use of de- 
tailed statistics in economic studies. During his time, 
most economists developed theories based on onlya 
few observations. Mitchell believed economic theories 
should be supported by a large amount of statistical evi 
dence. Most economists today use the combined theo- 
retical and statistical approach begun by Mitchell, 

In 1920, Mitchell helped found the National Bureau of 
Economic Research. This private nonprofit organization 
conducts research on economic problems, Mitchell 
served as the organization's director from 1920 to 1945, 

Mitchell was born in Rushville, Illinois, He taught eco: 
nomics at Columbia University from 1913 to 1919 and 
from 1922 until 1944. He wrote Business Cycles (1913) 
and Business Cycles: The Problem and Its Setting (1927), 
Mitchell grass is a valuable Australian fodder grass 
named after the Scottish-born explorer Sir Thomas 
Mitchell. It grows in the 380- to 500-millimetre summer 
rainfall belt on heavy, self-mulching, alkaline soils in in- 
land and western parts of Australia. In Queensland and 
northern New South Wales, the grasslands consist al- 
most entirely of the two common species (kinds) of 
Mitchell grass—common and wheat-eared. These 
grasses die down in winter. Even a small shower in sum- 
mer will cause them to sprout. 

` Scientific classification. Mitchell grass belongs to the grass 
family, Gramineae (Poaceae), and the genus Astrelba. ? 
Mitchell Library, in Sydney, New South Wales, r 
research collection of more than 200,000 printed bool 
and many thousands of manuscripts, maps, droewig 
prints, and photographs relating to Australia. The col ie 
tion also covers the Pacific region from Indonesia 7 
waii and from the Philippines to the Antarctic. wit + 
brary is named after David Scott Mitchell, a wert is 
Australian book collector. He bequeathed his collec 4 
with an endowment to the Public Library of New soe 
Wales in 1907. The collection has been enlarged dhe 
and purchases. It is housed in the Mitchell woa al 
Library of New South Wales, which was opel adie 
It is available for use by scholars and advanced si 

See also Mitchell, David Scott. x sen wo 
Mitchison, Naomi (1897- _), a British E 
fame for several novels set in ancient Greece p to bring 
The books are noted for the vivid style she use Bough 
these civilizations to life. They include When the He 
Breaks (1924) and Black Sparta (1928). Another ai ‘a 
book was The Corn King and the Spring ana ik 
historical fantasy. Her later books include 2 Noty. 
Back (1969). What Do You Think Yourself (1982) es 1905 
Bread Alone (1983), and Among You Taking No burgh, 
She was born Naomi Margaret Haldane in Edin 
Scotland. She was educated at Oxford it id re 
Mite is the common name for a type of smal ta aR 
lated to ticks. Mites and ticks are not insects. 
related to spiders and scorpions. "| 

Some mites live on land, while others liv naked eye 
Some are too small to be seen easily with me adult ust 
and must be studied under a microscope. Ti iia be- 
ally has a saclike body with a slight dividing airs 0 
tween its abdomen and thorax, and has four Pans: 
legs. The mouth has piercing and grasping © 


e in water. 


Pearleaf blister mite 


Itch mite 


digestive system begins in the sucking beak. The young 
avae of most species hatch from eggs and have six 

legs. They shed their skins and change into nymphs with 
eight legs. After one or more other moultings, the 

nymphs change into adults. 

Many kinds of mites live at least part of their lives as 
parasites. They suck the blood of animals or the juice 
fom plants, and eat cell tissues as well. Other mites eat 
feathers, cheese, flour, cereal, and other stored prod- 
ucts, Several kinds of mites burrow into the skin of peo- 
ple and other mammals, especially horses, cattle, and 
sheep. They cause the skin to itch, forming spots, scabs, 
ind mange. Follicle mites, which also attack people, are 
long, wormlike mites which burrow into hair follicles 
indoil glands. All these mites except the last can be re- 
pelled by sulphur preparations. Several kinds of mites 
itack poultry. The best-known is the common chicken 
orred fowl mite, which sucks the blood of its victims at 
tight and hides in cracks during the day. 

The red spider mite destroys greenhouse plants. The 
Pearleaf blister mite damages fruit trees. Gall mites form 
small lumps on leaves and twigs. Unlike other mites, 

w have only two pairs of legs. Clover mites attack 

plants and fruit trees. In late autumn, large numbers of 

ah Mites often move indoors to avoid the cold 

oe er. Other mites attack bulbs and roots of plants. A 

‘Sand prey on plant lice, or aphids, and others on 

telp fo grasshopper eggs. Many live in the soil and 

ace down dead plant and animal tissues. 

eich Pie Sesttfication: Mites belong to the order Acarina. 

ofhorses aoa beings is Sarcoptes scabiei. The skin 

many sss ell cattle is Psoroptes ovis. The chicken mite is 
gallinae. The red spider mite is Panonychus ulmi. 


See also Chigger; Mange; Parasite; Tick. 
ord is the surname of an aristocratic English fam- 
Oe best-known family members were daughters of 
sae Baron Redesdale. 
Jets, jey Mitford (1917-  ) wrote on several sub- 
) de luding her family. Her book Hons and Rebels 
er hae her family's life during the 1930s. Her 
e Thal a include The American Way of Death (1963), 
ind ma Of DF Spock (1969, A Fine Old Conflict (1977) 
an ating of a Muckraker (1979). y 
er ra itford (1904-1973) was a successful novelist. 
Witty aah, set in contemporary upper-class society, are 
i umorous. She established her reputation 


With ; 
igap Pooks, The Pursuit of Love (1945) and Love ina 
l 


late (1949), 


blesse a Nancy Mitford contributed to and edited No- 


lige, a collection of satirical essays on English 


Mitral valve prolapse 519 


snobbery. In it, she popularized the terms U (meaning 
upper class) and non-U (lower class), in reference to so- 
cial behaviour and language. Nancy Mitford's other 
books include Highland Fling (1931), Wigs on the Green 
(1935), Pigeon Pie (1940), Madame de Pompadour (1953), 
Voltaire in Love (1957), and The Sun King (1966). 

Unity Mitford (1915-1948) became involved in right- 
wing political activities. In 1933, she went to live in Ger- 
mapy and became an admirer of Adolf Hitler. The threat 
of war between Britain and Germany shocked her 
deeply. She suffered brain damage after trying to com- 
mit suicide in 1939. 

Mithra was a god of the tribes of the Aryans who set- 
tled in ancient Persia. Mithra, also known as Mithras, is 
the same god as Mitra, the sun god who appears in the 
ancient literature of Hinduism called the Vedas. Accord- 
ing to Zoroastrian religious tradition, Mithra was the 
god of light, closely associated with the sun. Mithra was 
said to be an ally of the supreme god Ahura Mazda. 
Under Ahura Mazda's leadership, Mithra and other gods 
fought against Angra Mainyu, the Zoroastrian god of 
evil (see Zoroastrianism). 

The Persians spread the worship of Mithra, called 
Mithraism, through Asia Minor. The cult became popu- 
lar, especially among Roman soldiers and slaves. By 
about A.D. 100, it had spread into Europe. Mithraism 
competed in importance with Christianity until the 300s. 
Mithridates VI (120?-63 B.C) was king of Pontus, an 
area in what is now Turkey. One of Rome's most danger- 
ous enemies, Mithridates opposed Roman expansion 
into Asia Minor, He fought three wars against Rome. 
When Rome's Italian allies in central and southern Italy 
revolted in 90 B.C, Mithridates drove the Romans from 
Asia. He ordered every Roman citizen in Asia Minor 
killed—an estimated 80,000 were put to death. 

When Rome attacked Mithridates‘ allies in Greece, he 
sent two armies there. But Sulla, a Roman general, de- 
feated them, and Mithridates had to make peace in 84 
B.C. The greatest war broke out in 75 B.C. when Rome 
took over Bithynia, a region adjoining Pontus. The 
Roman general Pompey drove Mithridates out of Asia 
Minor. Mithridates planned to continue the war from 
the Crimea in what is now Ukraine. But his son, Phar- 
naces, rebelled against him. Mithridates had himself 
killed by a bodyguard. 

Mitilini. See Lesbos. 

Mitosis. See Cell (Cell division; illustration). 

Mitra, Ramon V. (1929- ), a Filipino political 
leader, became speaker of the Philippine House of Rep- 
resentatives in 1987. Mitra became widely known be- 
cause he opposed the government of President Ferdi- 
nand Marcos. He supported Corazon Aquino in the 
presidential elections of 1986. After she won the elec- 
tions, he became secretary of agriculture. 

Ramon Villarosa Mitra was born in a small village on 
the southern Philippine island of Palawan. At the age of 
11, he became an apprentice to a German crocodile 
hunter. He later went to Manila and graduated in law. In 
1961, Mitra became an assistant to President Diosdado 
Macapagal. In 1972, he was elected to the Philippine 
Senate, which Marcos abolished in 1973. ‘ 
Mitral valve prolapse, sometimes called MVP, isa 
common heart valve disorder. The mitral valve is be- 
tween the left atrium and the left ventricle of the heart. It 
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has two /eaffets (flaps) that control the blood flow. MVP 
occurs when one or both of the leaflets are enlarged or 
have extra tissue. MVP is usually harmless. However, 
major complications can occur, including a blood clot in 
the brain and an infection called infective endocarditis 
involving the mitral and other valves. MVP appears 
twice as often in women as in men. It is most commonly 
a hereditary disorder. 

Some people with MVP have no symptoms. However, 
most patients experience a rapid or irregular heartbeat, 
shortness of breath, light-headedness, and chronic fa- 
tigue. Many patients also suffer from migraines, eating 
and sleeping disorders, an overactive or inflamed thy- 
roid gland, diarrhoea, and cold hands and feet. Emo- 
tional stress often exacerbates the symptoms. 

Doctors generally prescribe regular examinations and 
aerobic exercise for people who have MVP. Patients are 
also advised to restrict their intake of high-carbohydrate 
foods, caffeine, and decongestants. Some patients may 
need beta-blockers and specific antiarrhythmic medica- 
tion. More severe cases may require surgery to repair 
or replace the valve or to insert an electronic regulator, 
such as a pacemaker or defibrillator. 

See also Heart (illustration: Parts of the heart; Valvular 
disease). 

Mitropoulos, Dimitri (1896-1960), was a Greek-born 
orchestra and opera conductor. He was known for his 
performances of music by composers of the 1900's. 

Mitropoulos was born in Athens. He studied in Berlin 
under Ferruccio Busoni, an Italian composer and pianist. 
After building a European reputation as a conductor, 
Mitropoulos moved to the United States, He made his 
debut in America in 1936 with the Boston Symphony Or- 
chestra. 

From 1937 to 1949, he was chief conductor of the 
Minneapolis Symphony Orchestra. From 1949 until 1958 
he was principal conductor of the New York Philhar- 
monic Orchestra. From 1954 until his death, Mitropou- 
los was also a conductor at the Metropolitan Opera in 
New York City. 

Mitterrand, Frangois-Maurice (1916- ), was 
elected president of France in 1981 and reelected in 
1988, Mitterrand, leader of the Socialist Party, became 
the countrys first socialist 
president since 1958, His 
party also gained control 
of Parliament in 1981. Dur- 
ing his campaign, Mitter- 
rand proposed a socialist 
programme of expanding 
government control of 
businesses. After his elec- 
tion, the government 
bought controlling inter- 
ests in some important 
businesses in France, In 
1986, Conservatives won 
control of Parliament, and 
Mitterrand lost some of his 
powers. The Socialists regained much of their power in 
the 1988 elections, but lost Power in the 1993 elections. 
Under Mitterrand, France joined the allied forces in the 
we Gulf War against Iraq (see Persian Gulf 
ar). 


François Mitterrand 


Mitterrand was born in Jarnac, near Cognac. He grad- 
uated from the University of Paris in 1938, He served in 
the army during World War IlI (1939-1945) and was 
wounded and imprisoned by the Germans in 1940, He 
escaped in 1941 and joined the French resistance, 

Mitterrand served in the National Assembly, the most 
powerful house of the French Parliament, from 1946 to 
1958 and from 1962 until 1981. He was a member of the 
less powerful Senate between his terms in the National 
Assembly. Mitterrand began his political career as a 
moderate. His views shifted toward left-wing socialism, 
and he became a leading opponent of conservative gov- 
ernment policies during the 1960's and 1970's. 

Mix, Tom (1880-1940), an American film actor, became 
one of America’s most famous film cowboys. He became 
a film actor in 1910. His ex- 
pert horsemanship and 
easygoing manner made 
hima star. He appeared in 
such Western films as Rid- 
ers of the Purple Sage. Mix 
and his horse, Tony, were 
guests of the lord mayor of 
London in 1925. 

Mix was born in Penn- 
sylvania. He fought in the 
Spanish-American War 
(1898) and in China during 
the Boxer Rebellion (1900), 
Mixed numbers. See 
Fraction (Fraction terms). f 
Mizoram is a state in the far northeast of India. It is the 
southernmost of the hill states, and lies between Burma 
in the east and Bangladesh in the west. 7 

People and government. Mizo is the collective 
name for the peoples who settled in the area in the 
1700s. The name comes from the words mi (man) and zo 
(mountain), The two main local languages are Mizo an 
English. Most Mizos are Christian converts. The remain- 
der, mainly nomadic Chakmas along the western bor- 
der, are Buddhists who have a tradition taking in ele- 
ments of Hinduism and animism (see Animism). _ 

Housing styles are well adapted to the steep terrain, 
with front doors at street level and the backs standing la 
on stilts. The Mizo love flowers, and most homes disp!) 
orchids, and pots of geranium, begonia, and balsam. 
The North Eastern Hill University has a campus at 
Aizawl, the state capital. . 

Mizoram has Sie elected member in the Lok a 
(lower house) and one nominated representative Lake 
Rajya Sabha (upper house) of the Indian national pa 
ment. The state legislative assembly has 40 seats. m 

Economy. Most of the people of Mizoram are PA 
sistence farmers, growing only enough maize Aa 
for their needs. Many follow a nomadic sanm gov- 
method of shifting cultivation called hum, but t nA 
ernment is encouraging terraced farming. Planta wn. 
crops such as coffee, rubber, and tea are also oe 
The farmers provide the chief means of support 
about three-quarters of the population. 

Many people are employed making hand large 
tiles and other handmade objects. There are ae some 
scale industries. The government has sponsore! js a raw 
light industrial development in Aizawl. Bamboo 
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woven tex 


a state in northeast India, almost surrounded by the 
ing countries of Bangladesh and Burma. 


ra range of goods, such as making ceremo- 

jown as Khumbou. Developing industries in- 

Preservation, the production of ginger bever- 

Sericulture (the rearing of silkworms for the 

in of raw silk). 

has direct air connections with Calcutta. The 

Main road runs north from Aizawl to Silchar 

There are no railways. 

Mizoram has a long eastern border with 

Ithas state borders with Manipur, Assam, and 

fto the north, and a western border with the Chit- 

Wong Hill Tracts of Bangladesh. The state has a popula- 

nsity of only 23 people per square kilometre. 

ere are several ranges of hills running north to 

near the Burmese border, which are covered with 

lorests of bamboo and wild banana. At the bot- 

the deep gorges, the rivers run in narrow rib- 

The rivers rise in the middle of the state. The 

Mlowing rivers join the Meghna system which runs 

igh Bangladesh. In the south, the rivers flow into 
llages perch on top of the ridges. Aizawl is 

lone of the sharpest ridges in India. Elephants, 

ons, hog deer, wild pig, and tigers live in the for- 


fam lies in the monsoon belt between South and 
Asia. The hills are high enough to give cooler 
Sthan on the plains of Bangladesh or Burma. 

AM Summer, average maximum temperatures 
Cand average minimum temperatures are 20° C. 
Maximum temperatures are 21° C and mini- 
mperatures are 11° C. The state has a heavy an- 

Of about 300 centimetres. But there is also a 
from late October to April. 

Mizoram has long been an area of tribal 
mrt The different groups of tribal people origi- 
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nally came from northwest China, and gradually moved 
southward toward Tibet and Burma in the A.D. 600. 
They reached Mizoram in the 1700s. 

The Mizos often raided British tea plantations in 
neighbouring areas during the 1800's. The disruption 
continued until 1891, when the territory was annexed to 
British India and organized into two districts—North 
Lushai Hills under Assam, and South Lushai Hills under 
Bengal. In 1898, it was formed into the Lushai Hills Dis- 
trict and became part of Assam. Under colonial rule, 
Christian missionaries entered the area freely. They not 
only carried out their religious duties but also intro- 
duced literacy, which is exceptionally high in this state. 
The written language uses the Roman script. 

The Indian parliament renamed the territory the Mizo 
Hills District in 1954. The territory was called Mizoram 
when it became a union territory on Jan. 21, 1972. It be- 
came a state on Feb. 20, 1987. 

Mmabatho is the capital of South Africa's North West 
Province. It lies about 25 kilometres south of Botswana's 
border with North West. Mmabatho, meaning “Mother 
of the People,” developed as an extension of the town of 
Mafikeng to the south. The capital was the seat of gov- 


Mmabatho, above, is the capital city of North West Province in 
South Africa. 


homeland of Bones vue 

i ated into South Africa in 1994. Today, 
Saad a residential, administrative, and commer- 
cial centre with all the facilities of a modern city. See 
Nasha Rules, in England, are the common law 
rules on insanity as a defence to a criminal charge. 
Under the rules, courts of law must presume that pve 
person is sane until the defence lawyers BNE prove! i 
that he or she is not. If a jury accepts a plea o iani i 
returns a verdict of not. guilty by reason of. Aah e 
accused person is generally detained in a nera aop E 
tal. In 1843, Daniel M’Naghten murdered Edwarc ama 
mond the private secretary of Prime Minister Sir Ro el 

l. M'Naghten was acquitted because of his insanity. 
a deciding the case, the House of Lords formulated the 
N pe ree about 13 species (kinds) of extinct 
pose i ye lived on both North and South ee of 
New Zealand. Moas ranged in size from those as big as 


ernment of the 
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The moa is an extinct bird that looked something like an os- 
trich. Some small moas lived in New Zealand until the 1700s. 


a large turkey to as much as 3 metres tall, Moas could 
not fly. They had small heads, long necks, stout legs, and 
no wings, They ate fruit and leaves. 

Moas lived in New Zealand when the Maori, the Poly- 
nesians who settled the country, arrived there about 
1,000 years ago. Hunting and the destruction of the 
moa's lowland forest habitat probably led to the bird's 
extinction several hundred years later. Some small spe- 
cies of moas were native to mountains on the South Is- 
land and may have survived there until the 1700s. 

Scientific classification. Moas belong to the moa order, Di- 
nornithiformes, and the family Dinornithidae. 

Moabite stone is an ancient stone that bears some of 
the earliest writing in Hebrew-Phoenician characters. 
The stone is of black basalt. It is about 110 centimetres 
high and 68 centimetres wide. F. A. Klein, a Prussian mis- 
sionary, found it in 1868 at Diban, in ancient Moab, The 
writing on it was probably carved by a Moabite scribe 
about 865 B.C. Itis a good example of the Hebrew- 
Phoenician characters used at the time. 

When the French in Constantinople wanted to buy 
the stone, the Arabs of Diban broke the priceless, irre- 
placeable monument into many parts, hoping to get 
more money by selling the pieces Separately. The 
French collected the larger pieces. A French Embassy 
Official in Constantinople had also Made a papier-maché 
impression of the stone before it was broken, 

The 34-line inscription tells of the deeds of Mesha, 
king of the Moabites, in his wars against the kings of Is- 
rael and against the Edomites, For a description of part 
of this conflict from the point of view of the people of Is- 
rael, see Il Kings 3: 4-27. The restored stone is in the 
Louvre, in Paris, 

Moat, See Castle. 


Mobile (pop. 196,278; met. area pop. 476,923), is the 
second largest city and only seaport in Alabama, USA, 
Mobile is one of the busiest United States ports, Itlies 
on the Mobile River and on Mobile Bay, 50 kilometres 
north of the Gulf of Mexico. 

The city extends west of the Mobile River and covers 
368 square kilometres. The metropolitan area spreads 
over an area of 7,659 square kilometres. 

Mobile is governed by an elected mayor and Council, 
About 98 per cent of Mobile's people were born in the 
United States. Approximately one-third are blacks, Mo- 
bile is the home of Spring Hill College, the University of 
Mobile, and the University of South Alabama, 

Mobile has 6 TV stations, 15 radio stations, and 2 dally 
newspapers—the Press and the Register. Mobile spon- 
sors a symphony orchestra and a small Opera company, 
Local history groups preserve several homes as they 
were in the 1800's. A variety of historic aircraft are dis- 
played in Battleship Park, located along Mobile Bay, Bel- 
lingrath Gardens, south of the city, displays flowers, 
shrubs, and trees from throughout the southern United 
States. Several streets form the 56-kilometre Azalea Trail, 
where thousands of azaleas bloom every spring. 

Economy. Mobile's largest industry produces paper 
and wood pulp. Other products include bakery goods, 
cement, chemicals, clothing, furniture, naval supplies, 
paint, rayon, refined oil, and seafood. The major govern- 
ment employers are the U.S. Corps of Engineers and the 
U.S, Coast Guard. 7 

The Port of Mobile handles large amounts of chemi- 
cals, coal, metal products, and petroleum products. . 
Shipyards at the port repair and maintain ships that serv 
ice the port. In 1985, a waterway linking the Tennessee 
and Tombigbee rivers opened Mobile's harbour to 
about 26,000 kilometres of navigable inland waterways 

Five freight-carrying railways and more than a 
freight companies provide freight service to Mobi vi 
Bus and steamship firms serve the city. Airlines We K 
bile Municipal Airport just outside Mobile. Three tu 
nels carry road traffic under the Mobile River. 


ile River. The 3%% 
Mobile, a major U.S. port, lies on the Mobile River ver central 
storey First National Bank Building, centre, tow' 
Mobile. It is the citys tallest structure. 


History. Jean Baptiste Le Moyne, Sieur de Bienville, a 
French-Canadian explorer, founded Fort Louis de la Mo- 
ile as a trading post in 1702. In 1711, river floods forced 
the colony to move 43 kilometres south to the present 
site of Mobile. 
france gave Mobile to Great Britain in 1763. Spain 
captured Mobile in 1780, and the United States seized it 
in 1813. Mobile was incorporated as a city in 1819. Mo- 

ile later became part of the republic of Alabama and in 
the American Civil War was ruled by the Confederacy. 
Mobile is a type of sculpture that originated during the 
early 1900s. A mobile is distinctive from other types of 
sculpture in that it achieves its expression or meaning 
through movement. 

Most mobiles are frail constructions of rodlike pro- 
jections that are loosely joined together. Objects of vari- 
ous sizes and shapes are delicately balanced so they can 
swing freely in an infinite variety of moving arcs. Sculp- 
tors use many materials, textures, and colours for mo- 
biles. A typical mobile could include coloured discs, 
spheres, and wires, or cut and bent sheets of metal. 

Most mobiles are suspended from above, so they can 
move freely. Some are pivoted on a base. Sculptors plan 
mobiles to present artistic interest not only in their ac- 
tual shape, but also in the moving shadows they cast on 
Walls and the floor. Mobiles usually move as the result 
ofnatural currents of air. A few are designed to move 
through mechanical power. 

Amobile’s shape and design are important, but its 
aesthetic value depends on its movement. The con- 
stantly swinging projections form arcs that cut invisible 
shapes out of space. 

. of many cultures in different times have cre- 
pae that depend on movement for some part of 
k pagrtession, The first mobile is often attributed to 
he yan painter and designer Alexander Rodchenko, 
Ba perimented in 1920 with suspended unpowered 
rat ng structures made of wood. But an American 

ptor, Alexander Calder, was the first artist to create a 


Mobile home 523 


A mobile is a type of sculpture that moves through the action of 
air currents. Most mobiles consist of abstract metal shapes care- 
fully balanced and suspended from wires attached to rods. 


true mobile, in which movement is the basic aesthetic 
purpose. Calder also created sculptures called stabiles, 
which are huge, stationary constructions of abstract de- 
sign made from steel plates. The word mobile was first 
used by the French painter Marcel Duchamp to de- 
scribe the hand-powered and motor-driven sculptures 
that Calder exhibited in Paris in 1932. 

See also Calder, Alexander; Sculpture (Sculpture as 
an art form: Form and treatment; picture: Red Petals). 
Mobile home is a movable, factory-built house. Mo- 
bile homes have built-in wheels. However, they usually 


A stabile resembles a mobile 
except that it is stationary. 
American sculptor Alexander 
Calder was the most famous 
creator of both stabiles and 
mobiles. He made the small 
stabile on the left out of wood 
and wire. Many large stabiles 
were designed especially as 
works of art to decorate pla- 
zas and other large open 
spaces. 
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Mobile homes like the one shown above are factory-built 
houses designed for permanent, year-round living. Some con- 
sist of several units that are joined at the homesite. 


move only when a truck tows them to a site. Today, most 
mobile homes are permanent residences, 

Mobile homes range from 15 to 20 metres in length 
and 3.5 to 8.5 metres in width. They may consist of sev- 
eral units that are joined at the site. The houses typically 
have a living room, kitchen, two or more bedrooms, 
bathroom, and toilet. The homes are sold fully equipped 
with carpeting, curtains, and kitchen appliances. Many 
of them are sold with furniture, In some countries, the 
owner may add such features as an air conditioner, an 
automatic dishwasher, and a waste disposal unit. A mo- 
bile home may rest on blocks, on a concrete slab, or on 
a foundation. Once installed, the house is connected to 
electricity, gas, and water supply lines. Mobile homes 
Cost less to own and maintain than do most other 
houses, See also Caravan. 

Mobile library is a shelf-lined buslike or vanlike 
motor vehicle stocked with books and other materials 
and used for Providing lending library services to a 
local community. Public libraries often use mobile li- 
braries as a means of extending their services. Mobile li- 
braries are especially valuable in supplying the needs of 
people living in remote areas. They also provide library 
services in areas where the population is too small to 
justify the building of a permanent library building. Mo- 
bile libraries are called bookmobiles in the United 
States. They developed in the United Kingdom and the 
U.S.A. after World War II (1939-1945), 

Möbius, August Ferdinand (1790-1868), was a Ger- 
man astronomer and mathematician, In mathematics, 
Mobius was one of the originators of topology, the 
branch of geometry that treats the Properties of figures 
that are not altered by bending, stretching, and so on. In 
topology, a cube and a sphere are considered to be the 
same, because each can be formed from the other by 
deforming it. For example, a doughnut, a gramophone 
record, and a needle could be deformed into each 


Inside a mobile library, readers can spend time to decide 
whether the books they select are suitable. Readers can also re 
quest reference books to be delivered on the next visit, 


university. He remained there all his teaching life. See 
also Geometry; Mathematics (History: In the 18003). 
Möbius strip is a continuous loop with a half-twistin 
it. You can make a Möbius strip by taking a rectangular 
strip of paper, turning over one end (twisting HEE 
grees), and joining the ends. Although the original a 
had two sides, the Möbius strip has only one. To chan 
this, draw a line down the strip's middle until you reac 
the place where you started. You will find that the He i 
runs around “both sides” of the strip. Similarly, a Möl a 
strip has only one edge. If you run your finger a, 
edge, you will return to your starting place after g 
around all the edge there is. If you cut the strip i 
along the line you have drawn, it will remain one 4 ahah 
but will have two sides. The Möbius strip is beh 
August Möbius, the German mathematician who Hh 
ered it in the mid-1800's. See Seer (History: 
the 1800's); Möbius, August Ferdinand. 3 
Mobutu Sese Seko (1930- ) has been pret q 
the central African country of Zaire since 1965. ae 
formerly the Belgian colony of Belgian Congo, ile 
an independent nation in 1960. The nation was ca 
Congo until 1971. af 
For more than 25 years, Mobutu had completa 
Until 1990, Zaire had only one political pari hi 
supported Mobutu's policies. That year, Say ‘sition 
nounced governmental reforms under whic! or er 
parties were allowed to form. In 1991, a ation = 
ence was held to rewrite the constitution and prep 


ae | fae 
oom L 


isted 
ich is twist 
A Mobius strip is formed from a strip of paper wie 
once and joined. Möbius strips have only one s 


for multiparty elections. 
But Mobutu suspended 
the conference several 
times. In 1991, Mobutu 
agreed to share power 
with a prime minister and a 
cabinet. In 1992, a national 
conference elected a 
prime minister, cabinet, 
anda legislature. However, 
in 1993, Mobutu dismissed 
the prime minister and 
cabinet, and a new prime 
minister was appointed. 
Butthe previous prime 
minister refused to accept the dismissal. 
Mobutu was born in the small village of Lisala. He 
served in the Belgian colonial army from 1949 to 1956. 
He became chief of staff of his country’s army in July 
1960, He took control of the government in September, 
ater disputes between civilian leaders began. Mobutu 
returned control of the government to civilian rule in 
February 1961. Left-wing rebellions began in Zaire in 
1964, In November 1965, Mobutu took control of the 
government again and became president. Some West- 
em nations provided him with military aid during his 
take-over, 
Mobutu's original name was Joseph Désiré Mobutu. 
He adopted the name Mobutu Sese Seko in 1972, 
shortly before he ordered all Zairians with European 
mmes to adopt African names. 
Moby-Dick, See Melville, Herman. 
emis a soft, slipperlike shoe originally worn by 
at merican Indians, The Indians made moccasins 
am Been of deer and other animals and decorated 
i We beads or porcupine quills. These shoes had 
PA and were closely fitted. Most were of ankle 
Li Others extended to the knee. 
nen moccasin also refers to a shoe construction. 
lather f Moccasins were made of a single piece of 
od ne the bottom and sides of the shoe. A sec- 
he Ha lod the p/ug, formed the top of the shoe. 
w ereo rodem moccasins may have more than 
See als i Material for greater strength. 
idian} 0 Indian, American (picture: The Woodland 
SÌ; Shoe (Kinds of shoes). 
ee! sometimes called syringa, is a bush 
Fi k clusters of small, single or double, white 
orange ri lowers. The flowers of some kinds of mock 
most Hie es spots at the base of their petals. In 
te odourles ey have an orange-like smell, but some 
With Sie types of mock orange have leaves 
Very high, b i ges. The bush generally does not grow 
a Tei pone species reach 6 metres. 
tivated issa out 75 species of mock orange. Most cul- 
pes of this a native to Central America. Almost all 
fran- ardy plant bloom in early summer. j 
frage family, giassification. Mock orange belongs to the saxi- 
ockin b i ragaceae. It makes up the genus Philadelphus. 
ty to iie ird is an American bird famous for its abil- 
"ported a rtie sounds of other birds. One naturalist 
Minted p0 Ckingbird in South Carolina, U.S.A, that 
Minutes, The ros Of 32 different kinds of birds in 10 
mockingbird's own song is one of the most 


Mobutu Sese Seko 


COvere 
Orcre, 


Mock orange shrubs have white, cup-shaped flowers that have 
a fragrant smell similar to orange blossom. 


versatile of all bird songs. Mockingbirds live only in 
North, Central, and South America. 

The northern mockingbird has an ashy-white breast 
and an ash-grey coat. Its wings and tail are a darker grey 
with white markings. Males and females have almost the 
same colouring, but the female has a little less white. 
The mockingbird grows about 25 centimetres long. It 
has along slender body and tail. 

The birds build their nests in thickets, low trees, and 
bushes. The nests are lined with hair and plant material. 
They lay from four to six pale greenish-blue or bluish- 
white eggs spotted with brown. Mockingbirds help 
people by eating insects and weed seeds. They often 
pick insects off the radiators of parked cars. They also 
eat wild fruit, and sometimes damage fruit crops. Mock- 
ingbirds can be aggressive, especially when nesting. In 
winter, a mockingbird will often defend its favourite 
food source against other birds. 

Scientific classification. The mockingbird belongs to the 
mockingbird family, Mimidae. The northern mockingbird is 
Mimus polyglottos. 

Mode, in statistics, is that value in any group that oc- 
curs most frequently. Suppose a boy counts the eggs in 
77 birds’ nests. He finds that four nests have one egg 
each, 65 have two eggs each, five have three eggs, and 
three have four eggs. The nests that contain two eggs 
are by far the most common. Therefore, two is the 
mode, or modal value, in this group of numbers. The 
mode is a type of average that is often useful in the 
study of statistics. 

See also Average; Mean; Median; Statistics (Proba- 


bility). 


eds its young insects and seeds. Mocking- 
e songs of many kinds of birds. 


A mockingbird fe: 
birds can imitate th 
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Model aeroplane. See Aeroplane, Model. 

Model car. See Car, Model. 

Model Parliament was the English parliament that 
met at Westminster in 1295. It is considered representa- 
tive of early assemblies from which the present parlia- 
ment in the United Kingdom emerged. When King Ed- 
ward I of England ordered parliament to meet, he 
summoned not only churchmen and nobles, but also 
two knights elected from each county and two towns- 
men from each of many towns. Historians of the 1800's 
believed that the parliament of 1295 served as a model. 
But research indicates that knights and townsmen had 
been summoned before 1295, and some later parlia- 
ments included only nobles and churchmen. 

See also Parliament. 

Model railway. See Railway, Model. 

Model rocket. See Rocket, Model. 

Model ship. See Ship, Model. 

Model T. See Ford, Henry (with picture). 

Modelling. See Sculpture (The sculptor at work), 
Modern dance. See Dancing (Why people dance: 
Modern dance; picture: A performance of the modern 
dance /mago). 

Modernism. See Spanish literature (Modernism); 
Latin-American literature (Modernism), 

Modigliani, Amedeo (1884-1920), was an important 
Italian artist of the early 1900. His favourite subject was 
the single figure. Modigliani’s other favoured theme was 
the reclining female nude. 

Modigliani was a brilliant draughtsman and his cre- 
ative use of line is a notable aspect of his style. He pre- 
ferred oval and cylindrical forms. Most of his subjects 
have elongated bodies, long necks, and oval heads. The 
simplification and distortion of the figures in his paint- 
ings, drawings, and sculptures show his interest in black 
African sculpture. The elegance of his creations also 
Suggests the influence of his friend, the Romanian 
sculptor Constantin Brancusi, Another influence, espe- 
cially on Modigliani’s earlier work, was the French post- 
impressionist painter Paul Cézanne. Modigliani’s portrait 
subjects were moulded by his recognizable style, but 
they retain their individuality. His Painting Gypsy 
Woman with Baby is reproduced in the Painting article. 

Modigliani was born in Leghorn (Livorno), Italy. He 
settled in Paris in 1906. He was a colourful character 
whose early death was linked to alcohol and drug 
abuse. 

Moffat. See Dumfries and Galloway Region. 
Moffat, Robert (1 795-1883), a Scottish missionary, de- 
voted his life in South Africa to educating the Tswana 


north of the frontier of the colony. Moffat taught the 
Tswana new approaches to agriculture and irrigation, as 
well as preaching Christianity. He protected them from 
attacks and even fought on their behalf. The much 
feared Ndebele king, Mzilikazi, met him in 1835 and 
they became lifelong friends. The Moffats were joined 
by the British explorer and missionary, David Living- 


‘An oil portrait on canvas of Juan Gris (about 1917); Metropolitan Museum of Art, New York Qty 


i i itha 
A typical Modigliani portrait shows a single figure wit! 
tana and little expression against a simple background. 


stone. Livingstone married their daughter Mary in 1845. 
Moffatt, James (1870-1944), a Scottish Biblical 
scholar, translated the Bible into contemporary, collo- 
quial English. His versions of the New and Old Ne 
ments appeared in 1913 and 1924 respectively. Moi k 
also edited a complete commentary on the New Tesi T 
ment and wrote on Biblical studies, church history, an 
studies in English literature. A 
Moffatt SA born in Glasgow. He was ordained in the 
United Free Church of Scotland in 1896. ; 
Mogadishu (pop. 750,000) is the capital and eta 
city of the east African country of Somalia. Moga! all i 
sometimes spelled Mogadiscio (Muqdisho in Sor kilo- 
also the country's chief port. It is located about a 
metres north of the equator on the southeast coas a 
Somalia, which borders the Indian Ocean. For local 
see Somalia (map). dinagiltd 
Mogadishu oe Arab- and Western-style buildings 
modern harbour handles many of Somalia's on indus: 
cluding bananas, cattle, and hides. The city's chie 
tries process foods. dishu in 
Historians believe that Arabs founded Moga italy 
the 900s. Arab sultans ruled the city for semira ay 
gained control of the city in 1889 and later ma vali 3 
capital of the colony of Italian Somaliland. The maliland 
built the city's central section. In 1960, Italian TR inde- 
and neighbouring British Somaliland pecan capital 
Pendent state of Somalia, with Mogadishu Ha s be 
In 1991, much fighting took place in Mogadishu 
tween government forces and rebels. 
Mogul Empire. See Mughal Empire. a 
Mohair is the name akeni the hair of the A 
goat. This animal is native to Asia Minor and al fornia 
reared in South Africa and the U.S. states of Cal 


and Texas. The name mohair is also applied to the fab- 
rios produced from the hair of the Angora goat. 

Mohair is smooth and resilient. It can be dyed to give 
brilliant permanent colours to decorative fabrics used to 
make curtains and clothing. Mohair is also used to make 
fabrics that must withstand rough wear, such as furni- 
ture upholstery. Mohair is sometimes incorrectly called 
alpaca (see Alpaca). 

See also Goat (picture: Angora goats). 

Mohammad. See Muhammad. 

Mohammad Reza Pah- 
lavi (1919-1980) was the 
shah (king) of Iran from 

1941 to 1979. He was over- 
thrown in 1979 by a mass 
movement of Iranians led 
by Ayatollah Ruhollah 
Khomeini, a Muslim reli- 
gious leader. As shah, Mo- 
hammad Reza carried out 
many economic and social 
reforms, But they did little 
forthe majority of the pop- 
lation, and he was a dicta- 
torial ruler. Other spellings 
for parts of his name in- 
dude Mohammed, Muhammad, Riza, and Pahlevi. 
Mohammad Reza was born in Teheran. He succeeded 
his father, Reza Shah Pahlavi, as shah. Reza refused to 
Cooperate with the Allies during World War Il (1939- 
1945) and the Allies forced him to abdicate. As shah, 
Mohammad Reza let the Allies station troops in Iran and 
send supplies through Iran to the Soviet Union. 

From the mid-194('s, the shah’s authority was chal- 
lenged by Iranian Communists and by nationalists led by 
Mohammad Mossadegh. In 1951, the nationalists forced 
the shah to appoint Mossadegh prime minister. Contin- 
ng opposition forced the shah to leave Iran in 1953. 

ut with American help, Mossadegh was overthrown, 
andthe shah became Iran's most powerful leader. 
j hough Iran had a parliament and a cabinet, the 
old the government. His power aroused op- 
ai PA especially from students, intellectuals, reli- 
Ge peers, and industrial workers. His critics ac- 

hs im of denying freedom of speech and other 
I A of using secret police and military force to si- 
and Srponents. They claimed his spending policies 
rit Corruption were ruining Iran's econ- 

is RA conservative Iranian Muslims said some of 

i cles violated teachings of the Muslim religion. 

oy 1979, during the mass movement against 
ki a pee left Iran for the United States. His govern- 
y 1980. gehio in February. He died in Egypt in 
He ee Iran (History; Reforms and growing un- 


Mohammad Reza Pahlavi 


gee > 


ahamed, See Muhammad. 

me kna ed Eunos bin Abdullah (1876-1934), be- 

llped a as “the father of Malay journalism“ He 

Made it į a stablish Utusan Melayu (Malay Courier) and 
ler ae 0 an influential paper. He also founded an- 

hed Lembaga Melayu (Malay Institute), pub- 

ol cane (Malay script. $ 

Dore, yon ed Eunos bin Abdullah was born in Singa- 

© was educated at the Raffles Institution. He be- 
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came one of a new generation of Malay leaders during 
the period of British rule. He was appointed the munici- 
pal commissioner for the Malays in 1922. In 1924, he be- 
came the first Malay to be appointed to the Legislative 
Council. In 1926, he founded the political party Kesatuan 
Melayu Singapura (Malaya-Singapore Union). 
Mohammedanism. See Islam; Muslims. 
Moeite discontinuity. See Earth (The earth's 
crust). 

Mohs, Friedrich. See Mineral (Hardness). 

Moi, Daniel Toroitich 
arap (1924- ), became 
president of Kenya in 1978. 
He had been vice presi- 
dent from 1967 until 1978. 
He became president 
when President Jomo 
Kenyatta died. 

Early in Moiï’s presi- 
dency, his Kenya African 
National Union (KANU) was 
the only political party in 
Kenya, though other par- 
ties were not banned by 
law. But after an unsuc- 
cessful coup against him in 
1982, Moi backed a change in the Constitution that 
made KANU the only legal political party. The one-party 
state led to protests by Kenyans, and threats by Western 
nations to stop financial aid to Kenya. In 1991, the Consti- 
tution was amended to allow for a multiparty system. 
Elections were held in December 1992, and Moi was 
elected president by the voters. 

Moi was born near Nakuru, Kenya. He worked as a 
schoolteacher from 1945 to 1957. Moi was active in the 


Daniel Moi 


negotiations that led to Kenya's independence from the 


United Kingdom in 1963. 
Moiré pattern is a pattern of lines formed when two 
regularly spaced patterns overlap but are not aligned. 


A moiré pattern of wide curving lines occurs where two 
groups of narrow-lined circles overlap. 
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For example, the illustration with this article shows the 
moiré pattern produced by two misaligned, overlapping 
patterns of circles. In this case, lines seem to stream 
from the centre of the figure. 

The word moiré comes from the name of a ribbed 
fabric made since the 1400s. Overlapping pieces of silk 
or net fabric often produce moiré patterns. Many optical 
art, or op art, paintings also have moiré patterns. The 
patterns create an illusion of shimmer, as though some 
hidden feature of the paintings were vibrating. 
Moisture. See Weather (Moisture); Humidity. 
Mojave Desert is a vast desert wasteland in south- 
eastern California, U.S.A., covering about 65,000 square 
kilometres, It lies between the Sierra Nevada and the 
Colorado River. The Pacific Ocean once covered this re- 
gion. Over a long period, high mountains rose and 
blocked the entry of water from the sea. Volcanic moun- 
tains erupted and covered the region with lava, mud, 
and ashes. Today, many small isolated mountain ranges 
and extinct volcanoes break up the great stretches of 
sandy soil. Dry lake beds in the Mojave Desert form the 
world's chief source of boron, a mineral used for jet- 
engine and rocket fuels and for nuclear reactor controls, 
Moksha. See Hinduism (Reincarnation); Manu. 
Molar. See Teeth (Kinds of teeth), 

Molasses is a thick, sweet, sticky syrup. It is yellowish 
or dark brown. It is used for brewing, cooking, sweet- 
making, and distilling alcohol, and as a livestock feed. 

Most molasses is obtained as a by-product in the 
manufacture of sugar from sugar cane. Therefore, coun- 
tries that grow sugar cane produce most of the world’s 
molasses (see Sugar cane), 

Molasses is the liquid that remains after sugar crys- 
tals are removed from concentrated cane juice. The 
cane juice is boiled so that most of the water evapo- 
rates, and stirred in a mixer, It is then spun in rotating 
Containers with walls of fine mesh that permit the molas- 
ses to pass through but hold the sugar crystals. 

Further boiling of the molasses produces varying 
grades, The molasses left after several boilings is called 
blackstrap. It is used in fertilizer and is sometimes mixed 
with hay as feed for farm animals. The distillation of mo- 
lasses produces ethyl alcohol, which is used in the 
chemical industry and as a combustion fuel. Molasses is 
also distilled to make rum. 

Moldavia. See Moldova; Romania (Land regions). 
Moldova is a country in south-central Europe bor- 
dered by Romania on the west and by Ukraine on the 
other three sides. From 1940 to 1991, Moldova was a re- 
public of the Soviet Union. It was called the Moldavian 
Soviet Socialist Republic, or simply Moldavia. With the 
collapse of the Soviet Union in 1991, the republic de- 
clared itself an independent country. 

Moldova belonged to Romania before it became part 
of the Soviet Union, and it shares Romania's language, 
history, and culture. Moldova has especially close ties 
with a region in eastern Romania that is still called Mol- 
davia. For much of their history, Moldova and the Roma- 
nian region of Moldavia were united, 

Moldova covers 33,700 square kilometres. For Mol- 
dova's total population see the Facts in brief table with 

this article. Chisinau, called Kishinev under the Soviets, 
is the capital. 


A Boulat, Sipa Press 
Rich farmland covers three-quarters of Moldova. The countrys 
economy is based largely on agriculture. 


Government and politics 


Political power in Moldova is divided between a pres- 
ident, Parliament, and a Council of Ministers headed by 
a prime minister. Voters elect the president to a five- 
year term. The Parliament has 104 members, who are 
also elected to five-year terms. Parliament elects a prime 
minister to head the Council of Ministers. The prime 
minister, with the approval of Parliament, selects the 
members of the Council of Ministers, who assist in car- 
tying out the functions of government. 

Moldova's largest political party is the Agrarian Dem- 
ocratic Party. The Socialist Party, which includes many 
former Communist Party members, is the next largest 
party. Other parties include the Christian Democratic 
Popular Front (formerly the Moldovan Popular Front) 
and the Peasants and Intellectuals Party. 


People 


Ethnic groups and language. Moldova is the most 
densely populated of all the former Soviet republics. 
About two-thirds of the people are ethnic Moldovans. 
Most of the rest of the population is made up of Rus- i 
sians; Ukrainians; Gagauz, a Turkic people; and Bulgari 
ans. More than half of the people of Moldova live in 
rural areas. Most of these people work as farmers. 

The country's official language is Romanian. Be 
Soviet rule, Moldovans were forced to adopt the Cyr 
alphabet, which is used to write the Russian angetan 
But in 1989, the republic's Parliament ordered a returi 
the Roman alphabet. 

Religion. Most Moldovans are Eastern Orthacss 
Christians. From 1940 until the late 1980's, the aoa 
Union forbade religious instruction in Moldova. In 
the Soviet Union restored religious freedom. attend 

Education. Moldovan children are required ovan 
school from the ages of 6 to 18. Almost every. Ma i 
15 years of age or older can read and write. The of 
dovan State University is in Chisinau. The Acade al 
Sciences in that city oversees the workings of al 
academic institutes. 


Land and climate i 
y river vak 


Most of Moldova consists of hills broken by sts 0 
leys. The highest elevations are in the scenie Tat 
the central region. The country’s tallest peak > Hills 
Balaneshty, which rises 429 metres in the Kodry eS 
in west-central Moldova. Lush uplands and stepp" 


lains) cover much of northern and eastern Mol- 
Alarge plain stretches across the south. 
dova has more than 3,000 rivers, but only 8 are 


estr River, which flows through eastern Mol- 

e Prut River flows along the western border, be- 

loldova and Romania. 

lack soil that is good for farming covers three- 

of the country. In the north and along the 

here the most fertile soils are, farmers grow 

ar beet, and some grain. Less rich soils in the 

used for maize, wheat, and sunflowers. 

imals found in Moldova include wolves, badg- 

ild boars, and Siberian stags. The rivers hold carp, 

ind perch. Such animals as hares, muskrats, and 

are hunted for their fur. 

emperatures average about —4 °C in January and 

ut 21 °C in July. The average annual precipitation 

ides about 50 centimetres of rain, snow, and other 
of moisture. 


Economy 


dova has a developing economy based mainly on 

ture. The central and southern regions produce 

es for wine. Farms in the south also grow maize and 

fer wheat. The northern and central regions have 

tuit orchards and fields of grain. Moldova's other crops 

i de sugar beet, sunflowers, and tobacco. Dairy and 
farming are also important. 

oldova's chief industries process food and other ag- 

tural products and manufacture construction mate- 

refrigerators, television sets, tractors and other ag- 

tural machinery, and washing machines. The 

ntry has plants for canning fruit and vegetables, re- 
Thing sugar from sugar beet, and making wine. Other 

f ts process furs and make footwear and silk and 

llen garments. 

8 s chief trading partners are former Soviet re- 
ics, especially Russia and Ukraine; and other coun- 

35 of Eastern Europe. Its major exports include wine, 

her and fur, and clothing. Its main imports include 

‘Cars, and electronic items. 


À History 

ly days. From about 4800 B.C. to about 3500 B.C., 
aa from Moldova to the western Ukraine was 
ome to the Cucuteni people. They lived in towns of up 
Facts in brief about Moldova 


R 
i ital: Chisinau. 
guage: Romanian. 
ae Republica Moldova (Republic of Moldova). 
À aan en Greatest distances—north-south, 340 km; east- 
lo a, Highest—Mount Balaneshty, 429 m. Lowest: Dnestr 
A southeastern border, 25 m. 
: a Estimated 1996 population—4,350,000; density, 129 
an; i km3; distribution, 53 per cent rural, 47 per cent 
too. 9 census—4,337,592. Estimated 2001 population— 


Winans Agriculture—eggs, grain, grapes, milk, sugar 

actors jufacturing—construction materials, refrigerators, 

onal a washing machines. 

ley; cn them: Desteapta-te, Române” (Romanian, Arise’). 
irrency unit—Moldovan leu. One leu = 100 bani. 
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200 Miles 


300 Kilometres 


to 2,000 houses and their art included painted pottery, 
statuettes, and sculptures of animals. 

From about 700 B.C. until about A.D. 200, the region 
that is now Moldova was under the control of Iranian 
peoples from central Asia—first the Scythians and later 
the Sarmatians. From about A.D. 200, until the A.D. 
1200s, various other peoples from the west and east in- 
vaded and ruled the area. These invaders included the 
Goths, Huns, Avars, and finally the Mongols (also called 
the Tatars). The people of Moldova gradually united and 
by the mid-1300s, they formed an independent state 
under a single ruler, a prince. The state was called the 
principality of Moldavia. It included present-day Mol- 
dova, then called Bessarabia, and an area between the 
Moldavian Carpathian Mountains and the Prut River in 
modern Romania. For a map showing the principality of 
Moldavia in 1350, see Romania (History). 

Ottoman and Russian rule. The Ottoman Empire, 
which was based in present-day Turkey, gained control 
of the principality of Moldavia by the early 1500's. The 
Ottomans ruled the region until 1812, when Russia took 
control of Bessarabia. The Treaty of Paris that ended the 
Crimean War in 1856 gave southern Bessarabia to the 
principality of Moldavia, following Russia's defeat in that 
war. In 1861, the principality of Moldavia united with the 
principality of Walachia, now a region in present-day 
Romania, to form the new nation of Romania. Russia re- 
gained southern Bessarabia in 1878. 
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Rich farmland covers three-quarters of Moldova, and the 
country’s economy is based largely on agriculture. Farmers load 
bales of hay, which will be used as feed for cattle. 


Romanian and Soviet rule. After World War | (1914- 
1918), all of Bessarabia became part of Romania. The So- 
viet Union, which had been formed as a Communist 
state under Russia's leadership in 1922, refused to rec- 
ognize Bessarabia’s unification with Romania. In 1924, 
the Soviets established the Moldavian Autonomous So- 
viet Socialist Republic (A.S.S.R.) in the Trans-Dnestr re- 
gion, In 1940, during World War II, the Soviet Union 
seized Bessarabia and merged most of it with part of the 
Moldavian A.S.S.R. to form the Moldavian Soviet Social- 
ist Republic. Bessarabia became part of Romania again 
in 1941, but the Soviet Union regained it in 1944, 

Breakup of the Soviet Union. The Moldavian Su- 
preme Soviet, as the republic's legislature was then 
called, declared in 1990 that its laws took precedence 
over those of the Soviet Union, Moldavia also changed 
its name to Moldova. 

In August 1991, conservative Communist officials 
failed in an attempt to overthrow Soviet President 
Mikhail Gorbachev. During the upheaval that followed, 
Moldova and several other republics declared their in- 
dependence. Moldova and 10 other former Soviet re- 
Publics formed a loose association called the Common- 
wealth of Independent States (CIS) in December. Later 

that month, the Soviet Union was dissolved. Moldova's 
parliament failed to ratify its joining the CIS. As a result, 
Moldova ceased to be a part of the association. 

Moldova's leaders restored many of the country's ties 
to Romania. They reintroduced Romanian history as a 
basic subject in the school curriculum and sent thou- 
sands of Moldovans to study in Romanian schools. They 
adopted the Romanian national anthem. 

Threats to Moldovan unity. In 1990—before Mol- 
dova became independent—both the Gagauz people in 
southern Moldova and Russians and Ukrainians in the 
Trans-Dnestr region had announced that they were 


forming independent states. Many of these People ob- 
jected to the 1989 law that made Romanian the official 
language. In March 1992, fighting between ethnic Mol- 
dovans and separatists in the Trans-Dnestr broke out. In 
July, a peacekeeping force, consisting of Moldovans, 
Russians, and non-separatists from Trans-Dnestr, en- 
tered the region, and fighting ceased. 

See also Bessarabia; Chisinau; Commonwealth of In- 
dependent States; Romania. 

Mole is a small, thick-bodied mammal that lives under- 
ground. The mole is a fast, tireless digger, and the 
shape of its body is well suited for burrowing. It hasa 
narrow, pointed nose, a wedge-shaped head, and large 
forelegs. Its front paws, which turn outward, have long, 
broad nails. The forelegs work like shovels, scooping 
out the earth. The mole’s hind legs are short and power- 
ful. 

The mole is almost blind, with tiny eyes that are 
shaded by overhanging fur or skin. Although a mole 
does not have external ears, it hears well. 

A mole's home can be recognized by a mound of 
earth above it. This mound is considerably larger than 
the mound that the animal makes when digging for 
food. Moles eat mainly worms and insects and seldom 
eat plants. Because their diggings often spoil the ap- 
pearance of gardens and fields, some farmers set traps 
in the animals’ tunnels. 

The common mole lives throughout Europe except 
for Ireland and some Mediterranean regions. It grows 
up to 20 centimetres long, including its tail. It wenn | 
from 65 to 120 grams. It builds a home with many uni ior 
ground chambers. There is one central chamber that is 
connected to other smaller, round rooms. Passageways 
extend from these rooms in all directions. One passage, 
called the bo/t run, serves as an exit in case of danga 
The others lead to feeding grounds. In the central Gt 
ber is a nest in which three or four baby moles are bo 
in early spring. y 

The Eastern American mole is similar to the com 
mon mole. It lives in east and central regions oe 
United States. The two species are about the same si2% 


by digging 
The mole searches for earthworms and other foot blind. 
tunnels with its sharp claws and powerful legs. 


The Eastern American mole uses a more random layout 
for its burrows. 

The star-nosed mole has a fringe of fleshy feelers 
around its nose. It has dark, blackish-brown fur on its 
upper parts, shading to a paler colour underneath. The 
animal's long, hairy tail thickens at the base. The star- 
nosed mole lives in southeastern Canada and in the 
eastern United States as far south as Georgia. It likes to 
live near water and usually builds its home in the damp, 
muddy soil of a swamp or along the shore of a brook or 
pond. It is an expert swimmer. In the winter, the star- 
nosed mole burrows deep into the soil to avoid frost. 
See Mammal (illustration: The star-nosed mole). 

Moles also live in parts of Asia. The largest species of 
al moles is the Russian desman, which is about 40 centi- 
metres long, including its tail. It lives in southeastern Eu- 
rope and central western Asia. The smallest species are 
the shrew moles and long-tailed moles of Asia and the 
Pacific Coast of North America. They are about 15 centi- 
metres long, including their tails. 

Marsupial moles live in deserts and sandy areas of 
south and central Australia. They resemble normal 
moles but are only about 15 centimetres long. Their fur 
isdense and silky, and creamy to reddish golden in col- 
our, Like many other marsupials they have a pouch. See 
Marsupial. Although they live underground they do not 
build permanent burrows. 

Scientific classification. Moles belong to the order Insec- 
poma They are in the mole family, Talpidae. The common mole 
i m ropas The Eastern American mole is Scalopus aqua- 
ta star-nosed mole is Condylura cristata. The Russian 

sman is Desmana moschata. The marsupial mole is the sole 
member of the family Notoryctidae. It is Notoryctes typhlops: 


Mola is a unit used in chemistry to measure the amount 
i substance. One mole of any substance contains 
ai soa 3,670,000,000,000,000,000 (602.214 billion 
aes or the elementary entities that make up the sub- 
bee ese entities can be molecules, atoms, ions, 
tes a or other subatomic particles, or groups of par- 
stint ke large number is called the Avogadro con- 

The, onour of Italian physicist Amedeo Avogadro. 
tere mole is a base unit in the metric system of meas- 
ae The symbol for the mole is mol. The mass in 

er of of 1 mole of a substance is the same as the num- 
of ce mass units (amu's) in one elementary entity 
Of carb ubstance. One amu is +, the mass of one atom 
whose pee Carbon-12 is the isotope (form) of carbon 
ons be ae nucleus contains 6 protons and 6 neu- 
entity — lsotope). Thus, one atom—the elementary 
ofcarbo, carbon-12 has a mass of 12 amu's, and 1 mole 

ee n-12 has a mass of 12 grams. 

also pH. 
tee coloured growth on the skin. It consists of 
e prese: Faak melanin, a dark pigment. Moles may 
owever. at birth and are often called birthmarks. 
Mlolescenne ni moles first appear during childhood or 
ey va ce. Moles may occur on any part of the body. 
colour a in size and may be flat or raised. They range in 
small ind a light brown to bluish-black. Most moles are 
nea change in appearance. Some moles 

E dark hairs. 
ave a extremely common—on average, adults 
umber of 40 of them. The tendency to have a great 
of moles runs in families. Most moles are 
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hardly noticed, but conspicuous moles may be removed 
by surgery. Moles are harmless. In rare cases, however, 
a mole can develop into a cancerous tumour called a 
melanoma. A melanoma may start as a mole that 
changes colour, itches, becomes sore, enlarges, grows 
crusty, or bleeds. Melanomas may destroy surrounding 
healthy tissue and may spread cancer to other parts of 
the body. Most of these tumours are curable if they are 
diagnosed and treated early. Therefore, any change in a 
mole should be reported to a doctor immediately. 

See also Skin (Tumours); Birthmark. 

Mole cricket is a large cricket that burrows in the 
ground like a mole. The European mole cricket is about 
5 centimetres long, and is velvety brown. Its short front 
legs, like the mole’s legs, are specially suited for bur- 
rowing. Mole‘crickets live throughout the tropical and 
temperate world. 

Mole crickets live underground in burrows. The fe- 
male lays 200-300 eggs in a nest which can be up to 1 
metre underground. She licks the eggs and young to 
prevent them from being infected by fungi. Mole crick- 
ets eat insect larvae, earthworms, and root and tuber 
crops, including potatoes. The changa, a mole cricket of 
Puerto Rico, is the worst insect pest of the sugar crop. 

Scientific classification. Mole crickets belong to the cricket 
family, Gryllidae. The European mole cricket is classified as Gry/- 
Jotalpa gryllotalpa. The changa is Scapteriscus didactylus. 
Mole-rat is a type of small rodent. Mole-rats live in Af- 
rica and around the Mediterranean. They spend their 
entire lives underground. The naked mole-rat lives in 
the hot, dry areas of Kenya, Ethiopia, and Somalia. 
Naked mole-rats live in organized communities. They 
are the only known mammals whose social behaviour 
resembles that of such insects as bees, ants, and ter- 
mites. 

Naked mole-rats are about 8.5 centimetres long and 
weigh 28 to 57 grams. They appear hairless but have 
thinly scattered hair on their bodies. They are nearly 
blind, but can feel objects with their whiskers and body 
hair. They use their long front teeth to dig tunnels. Their 
body temperature varies with the temperature of their 
surroundings. Naked mole-rats communicate by com- 
plex vocalizations. They eat the underground parts of 
plants, such as roots and bulbs. 

Each colony of naked mole-rats consists of 75 to 80 in- 
dividuals. Within a colony, only one female has pups 
(young). Other females that attempt to reproduce are at- 
tacked. The breeding female has one to three mates and 
can produce more than 100 offspring each year. The 
other colony members help the breeders by carrying 
out specific activities. Smaller members find and trans- 
port food, clear tunnels, and build nests. Larger mem- 
bers excavate tunnels and protect the colony from ene- 
mies, such as poisonous snakes. 


Scientific classification. Mole-rats belong to the families 
Bathyergidae and Spalacidae. The scientific name for the naked 


mole-rat is Heterocephalus glaber. 

Mole Valley (pop. 77,400) is a local government 
district in Surrey, England, administered from the old 
market town of Dorking. The other chief town is Lea- 
therhead. Mole Valley is a green-belt area, mainly 
residential and rural. Most of the people work in agri- 
culture, light engineering, or the production of pharma- 
ceuticals and electronic equipment. 
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Mole Valley has some of Surrey’s finest country scen- 
ery. It has several stretches of woodland and some a 
charming villages. Two notable beauty spots are Box Hi 
and Leith Hill. The River Mole flows through the district, 
entering the Thames at East Molesey. 

See also Surrey. 


Box Hill is a beauty spot in Mole Valley Surrey, England. Its 
woods, grassy slopes, and splendid views across Surrey and 
Sussex attract many visitors in the summer. 


Molecular biology is the study of those molecules 
that direct molecular processes in cells. For example, 
genetic information is stored in large molecules in the 
cells of organisms. The way in which these molecules 
convert their information into chemical reactions gives 
an organism its particular characteristics and is essential 
for its life. Molecular biology is a relatively new area of 
biology and has provided a greater understanding of 
“what life is” and “how life works.’ 

The beginning of molecular biology. The term mo- 
lecular biology was first defined in 1938 by the Ameri- 
can mathematician Warren Weaver as “those borderline 
areas in which physics and chemistry merge with biol- 
ogy." At that time, many physicists and chemists were in- 
vestigating the biochemical Processes that occur in liv- 
ing cells. Some of these researchers studied the basic 
chemical “building blocks“ of living cells. These chemi- 
cals include amino acids, lipids, and simple carbohy- 
drates. Other scientists studied molecules thousands 
and even billions of times larger than the basic building 
blocks. These molecules are known as macromolecules, 
There are two chief kinds of macromolecules—nucleic 
acids and proteins. 

The nucleic acid DNA (deoxyribonucleic acid) is the 
chief macromolecule in chromosomes, the cell struc- 
tures that control heredity. In 1953, biologists James D. 
Watson of the United States and Francis H. C. Crick of 


Great Britain proposed a model for the structure of 
DNA. They correctly suggested that a molecule of DNA 
looks like a twisted ladder, or double helix The Tungs of 
the ladder consist of pairs of compounds called bases, 
Just before a cell divides, the DNA ladder breaks length- 
wise, separating the pairs of bases. The bases in each 
half ladder then attach to free bases, forming base pairs 
that are identical to the original ones (see Cell [DNA— 
the wondrous ladder]), This discovery indicated how in- 
formation stored in DNA molecules could be transmit- 
ted, both to the new cells formed by cell division and to 
other parts of the cell, for the manufacture of proteins, 
In the 1950's, molecular biologists formulated two im- 
portant biological concepts—(1) the central dogma and 
(2) the genetic code. The central dogma states that 
DNA's instructions for making proteins are transmitted 
from DNA through RNA (ribonucleic acid). The genetic 
code refers to the sequences of bases in DNA and RNA 
molecules that determine the biological function of 
these macromolecules. For example, ina DNA molecule, 
a sequence of bases that provides instructions for he 
ing a specific protein is called a gene. A single molecule 
of DNA may contain thousands of genes. See Cell 
(RNA—the master copy; The genetic code). ; 
Molecular biology today focuses primarily on de- 
termining why only some genes are expressed in A 
cells. Early scientific investigation of this type was done 
ienti i 5 ing Escherichia 
by French scientists during the 1960s. Using : a 
coli bacteria, they showed that certain proteins can 
vate or “shut off” genes. p ne 
During the 1980's, advances in genetic engines 
enabled scientists to study gene regulation in the cel 
i i 7 rch has added 
of higher plants and animals. Such research I jaa 
greatly to the understanding of many Pilea ka 
esses. For example, molecular biologists have 8 
several genes that can cause cancer in numar cca in 
These genes, called oncogenes, are normal y T i 
adults but may be activated by viruses, chen 
other agents. If scientists determine which ii maybe 
vate oncogenes, new methods of treating canci 
developed. TA +f 
Molecular biologists are also investigating gene th 
apy, a form of treatment that consists of introns Saad 
healthy genes into cells of people with geneti big, 
ders. Genetic diseases are caused by one or iin meth- 
ing or defective genes. Using genetic enginn aa 
ods, it is possible to isolate and remove ma he cells 
from healthy cells and to introduce them in ang 
of patients. Scientists are investigating saer vomising 
introducing these genes into cells. The mos vied vec: 
method uses specially engineered viruses, € ME 
tors that cannot reproduce themselves, ba rst dli 
cells and insert genetic material into them. d states in 
ical trial of gene therapy began in the Unitec ed immi 
1990, for a disorder known as severe combin 
nodeficiency (SCID). KA ole- 
Molecular weight. See Molecule (Individual m 
cules). isthe 
Molecule is one of the basic units of matten vided 
smallest particle into which a substance = origina 
and still have the chemical properties of tl Bite mA 
substance. If the substance were divided fu For exam 
atoms of chemical elements would remain. 


5, l 
3 olecule: 
a drop of water contains billions of water m 


ple, 


e drop could be divided until only a single water mol- 
ecule remained, that final drop would still have all the 
chemical properties of water. But if the water molecule 
were divided, only atoms of the elements hydrogen and 
oygen would remain. 

Molecules are made up of atoms held together in 
certain arrangements. Every atom consists of a positively 
charged nucleus surrounded by negatively charged 
electrons. In a molecule, there are an equal number of 
positive and negative charges. 

Scientists use chemical formulas to show the compo- 
sition of molecules. For example, a water molecule con- 
sists of two hydrogen atoms and one oxygen atom, and 
ithas the formula H,O. The size of a molecule depends 
onthe size and number of its atoms. Molecules are 

made up of from two atoms to thousands of atoms. A 
molecule that consists of only two atoms, such as nitric 
oxide (NO), is called a diatomic molecule. A molecule 
thatis made up of three atoms, such as water, is called a 
tratomic molecule. 

Almost all gases, most common liquids, and many 
solids consist of molecules. But some substances are 
made up of different units called ions (atoms or groups 
ofatoms with either a positive or a negative charge). 
These substances are called ionic substances. 

Salts are examples of ionic substances. For example, 
sodium chloride, common table salt, consists of positive 
‘odium ions and negative chloride ions. Electric forces 
imong the ions hold the salt crystals together in a regu- 
la framework. Metals are also different from molecular 
Substances, In addition to positive ions, metals consist 
ofa large number of electrons that move about freely 
throughout the metal. 

Molecules and matter. Molecules are held together 


t 
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Acarbon dioxide molecule has 
two oxygen atoms and a carbon atom. 


Anammonia molecule has three 
hydrogen atoms and a nitrogen atom. 
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in a group by forces called Van der Waals forces. These 
forces are usually weaker than those that hold the mole- 
cule itself together. The force between molecules de- 
pends on how far apart they are. When two molecules 
are widely separated, they attract each other. When they 
come very close together, they repel each other. 

Ina solid, the molecules are so arranged that the 
forces which attract and repel are balanced. The mole- 
cules vibrate about these positions of balance, but they 
do not move to different parts of the solid. As the tem- 
perature of a solid is raised, the molecules vibrate more 
strongly. When the Van der Waals forces can no longer 
hold the molecules in place, the solid melts and be- 
comes a liquid. 

Ina liquid, the molecules move about easily, but they 
still have some force on one another. These forces are 
strong enough to form a filmlike surface on a liquid and 
prevent it from flying apart. Certain organic compounds 
called /iquid crystals have properties of both liquids and 
solids. Within a particular temperature range, such a 
compound flows like a liquid, but has a more ordered 
molecular arrangement. Its molecules line up side by 
side and form tiny groups or clusters that slide past one 
another in certain directions. See Liquid crystal. 

In a gas, the molecules move about so fast that the at- 
tractive forces have little effect on them. When two mol- 
ecules in a gas collide with each other, the repelling 
force sends them apart again. Therefore, gas molecules 
fill a container completely, because they move freely 
through all the space available. 

Most substances can be changed into solids, liquids, 
or gases by either raising or lowering their tempera- 
tures, But some substances remain solid until they are 
heated to very high temperatures, Other substances are 


ds to learn how many atoms of each element are in the mole- 
d to each other. With this information, diagrams of molecules 


can be drawn with balls representing the individual atoms. 


A butane molecule is a chain of car- 
bon atoms with hydrogen atoms. 
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Diffraction patterns are produced on photographic film when 
X rays or electrons pass through molecules of various sub- 
stances. X rays produced the pattern on the left, and electrons 
made the one on the right. 


gases except when they are cooled to very low tempera- 
tures. The temperature at which these changes occur— 
and also other characteristics of a substance—depends 
on the size, shape, and weight of the molecules and also 
on the strength of the Van der Waals forces between 
them. 

Individual molecules. Certain atoms within a mole- 
cule have strong attractive forces between them. These 
forces produce bonds between the atoms (see Bond 
[chemical). The forces within a molecule determine its 
shape. The molecule takes the shape that forms the 
strongest bonds and the least amount of strain among 
its atoms. For example, an ammonia molecule has the 
shape of a tetrahedron (a pyramidlike figure with four 
faces). It consists of three hydrogen atoms attached to a 
nitrogen atom, Normal butane molecules have four car- 
bon atoms arranged ina zigzag chain with ten hydrogen 
atoms attached, A benzene molecule has six carbon 
atoms in a ring with six hydrogen atoms attached. Many 
protein molecules form long spiral chains, 

The weight of a molecule is indicated by its molecular 
weight. Molecular weight can be found by adding the 
atomic weights of all the atoms in a molecule. The mo- 
lecular weight of carbon dioxide (CO,) can be found by 
adding the atomic weight of carbon, which is 12, and 
the weights of the two oxygen atoms, which are about 
16 each. Carbon dioxide has a molecular weight of 
about 44. A molecule’s weight can also be measured 
with an instrument called a mass spectrometer. 

The positive and negative charges in a molecule bal- 
ance each other, but these charges are spread out un- 
evenly in polar molecules. Ina polar molecule, more 
Positive charges collect at one end of the molecule and 
more negative charges collect at the other end. Some 
molecules are magnetic because of the way the elec- 
trons move about within the molecule. 

When two kinds of molecules come near enough to 
each other, they may react and form one or more new 
molecules. Also, two molecules of the same kind may 
combine and form one larger molecule. The process by 
which many small molecules combine chemically to 
produce a large molecule is called polymerization (see 
Polymerization). Molecules can also be broken down 
into smaller molecules. This can be done with ultraviolet 
light, fast-moving electrons, or nuclear radiation. 

Studying molecules. Scientists can study some mol- 
ecules directly with an electron microscope. This 

method provides a picture of a molecule, but the pic- 
ture is often too blurred to see fine details, Scientists 
also use several indirect methods to study molecules. 
For example, they study solids by X-ray diffraction. The 


way a solid deflects X rays tells them about the size, 
shape, and arrangement of its molecules, Scientists also 
use neutron diffraction and electron diffraction to study 
solids. They pass a beam of neutrons (uncharged parti- 
cles) or electrons through a solid, and observe how the 
beam is affected. Electron diffraction can also be used to 
study gases. 

Scientists also learn about molecules by studying the 
way they absorb or give off light. Each kind of molecule 
has its own distinct spectrum when it absorbs or gives 
off light. By studying the spectrum of a substance, scien- 
tists can learn much about its molecules. For example, 
they can find the sizes and shapes of the molecules, the 
strength of the forces that hold the atoms together in 
the molecule, and the way the electrons move about in 
the molecules. 

Related articles in World Book include: 


Atom lon Liquid 
Chemistry Light (The visible Matter 
Gas (matter) spectrum) Solid 


Molière (1622-1673) was the stage name of Jean Bap- 
tiste Poquelin, the greatest French writer of comedy. 
Moliére’s plays emphasize one broad principle: the 
comic contrast between how people see themselves 
and how others see them. 

Moliére experimented with many drama forms. Dur- 
ing his short career, he wrote farce, high comedy, oh 
and comedy-ballets. He wrote equally well in verse an 
prose. Moliére was also a fine actor and director. 

Moliére was born in Paris, the son of a prosperous 
upholsterer. He earned a law degree, but he never prac: 
tised law. Instead, he and a group of friends founded 
the Illustre-Théatre in 1643. From 1645 to 1647, the 
troupe toured France. In 1658, a performance by sli 
troupe attracted the attention of King Louis XIV. TI ; 4 
provided Moliére with a permanent theatre and aske 
him to write court entertainments. 

Moliére had no strong philosophy, but he had ‘id it 
knack for choosing controversial subjects that eee 
tract public interest. His plays generally favour oan ‘a 
love, and nature against age, selfishness, and bit Pe 
imitate nobility. In 1662, The School for Wives, Nah 
masterpiece in verse, satirized the narrow edust ian 
given to girls of the middle class as well as an 0 rail 
claims to the love of his young female ward. mi =, 
he was attacked by extremist religious groups. hndi 
or The Imposter (1664) was a satire on rena R 
risy. It aroused such great church opposition tha 
play could not be per- 
formed for several years. 
Opposition from the 
church also forced Don 
Juan (1665) to close after a 
short run. Moliére then sat- 
irized universal human fail- 
ings in The Misanthrope 
(1666), The Miser (1668), 
The Learned Ladies (1672), 
and other plays. 

Late in his career, 
Moliére wrote a series of 
comedy-ballets in which 
the dramatic script was ac- 
companied by interludes 


crest. 
Molière in the Role of er 


Nicolas, 


Portrait by Nicole 


médie Francais 


Moliere 


ofsong and dance, somewhat like today’s musical com- 
edies. The most important of these works are George 
Dandin (1668), The Would-Be Gentleman (1670), and The 
Imaginary Invalid (1673). 

See also French literature (Classical drama); Drama 

French neoclassical drama). 

Molina, Tirso de. See Tirso de Molina. 

Molle, George James (1773-1823), was a British mili- 
tary officer and lieutenant governor of New South 

Wales, Australia. Molle arrived in Sydney with his regi- 
ment in 1813 and became lieutenant governor of the 
colony under Governor Lachlan Macquarie. 

Molle made no secret of his dislike for emancipated 
convicts and refused to dine with them. His attitude an- 
noyed Macquarie, who was trying to rehabilitate con- 
victs who had reformed. A dispute arose between a sup- 
orter of Macquarie and some of Molle’s officers. As a 
result, Macquarie asked for Molle and his regiment to 
e moved. They left Sydney in 1817. 

Molloy, Georgiana (1805-1843), was a botanist and a 
member ofa pioneering family in Western Australia. 
Georgiana Kennedy was born in Cumberland, Eng- 
hnd. In 1831, she married Captain John Molloy, a vet- 
ee of the Napoleonic Wars, Shortly afterward, the cou- 
AA ot Western Austra and established 

es at Augusta, sout of Bunbury. 
Beorlana Molloy developed an interest in collecting 
‘wae specimens. She carefully packed and labelled 
haat peer and flowers. English botanists were 
ra int oe in Western Australia’s strange and un- 
hain, flowers. Molloy sent her collections to a 

ai aon otanist, Captain Mangles, who distributed 
ie ae English public gardens and parks. Over the 
foul j p ee botanical collections became large, par- 

ie y 4 iis the family moved northward to the Vasse 
1 ban urn, Mangles forwarded English seeds for 
Rad ety and botanical books. The books greatly as- 
biher kn oy in classifying her plants as well as extend- 
iio Elemis of Western Australian plants. She 

ik. ed for a visiting German botanist, Ludwig 
e is a soft-bodied animal that has no bones. 
uae Feat mussels, oysters, squids, and octo- 

a bieta aS Most molluscs have a hard shell 
and squids i eir soft bodies. Some, such as cuttlefish 
inside hen aan no outside shell. A special shell grows 
titleist ee This shell is called a cuttle-bone in 
inludin a a pen in squids. A few kinds of molluscs, 

LFor Ate ea and certain slugs, have no shell at 
ow they iy information on mollusc shells and 

All ia paaa see Shell. 
hmolluscs h ave a skinlike organ called the mantle. 
shell. The ed ith outside shells, the mantle makes the 
Tals and hid oe of the mantle release liquid shell mate- 
Molluscs ae em to the shell as the mollusc grows. In 

gh cover no outside shell, the mantle forms a 

olluscs Goan bs body arga reeni 
olluses live o parts of the world. Some kinds 
und one in the deepest parts of oceans. Others | 
ers live ah e wooded slopes of high mountains. Still 
ey must ky ot, dry deserts. Wherever molluscs live, 
k lie their bodies moist to stay alive. Most 
Orin soil, cs live in damp places such as under leaves 
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The importance of molluscs 


Molluscs are used mainly for food. People in many 
parts of the world eat molluscs every day. Mollusc shells 
are made into many useful products, including pearl 
buttons, jewellery, and various souvenir items. Perhaps 
the best known mollusc products are the pearls made 
by pearl oysters. 

Some molluscs are harmful to people. Certain small, 
freshwater snails of the tropics carry worms that cause 
an often fatal disease called schistosomiasis. Shipworm 
clams drill into rope and wooden boats and wharves. 


Kinds of molluscs 


Molluscs make up the largest group of water animals. 
There are about 50,000 known kinds of living molluscs, 
and scientists find about 1,000 new species every year. 
The fossils of about 100,000 other species of molluscs 
have also been found. 

The molluscs make up a phylum (major division) of 
the animal kingdom. The scientific name of the phylum 
is Mollusca, a Latin word meaning soft-bodied. To learn 
where the phylum fits into the animal kingdom, see Ani- 
mal (table: A classification of the animal kingdom). 

There are seven classes (large groups) of molluscs. 
They are (1) univalves or Gastropoda, (2) bivalves or Bi- 
valvia or Pelecypoda, (3) octopuses and squids or Ceph- 
alopoda, (4) tooth shells or Scaphopoda, (5) chitons or 
Polyplacophora, (6) Monoplacophora, and (7) Aplaco- 
phora. 

Univalves or gastropods (Gastropoda) are the larg- 
est class of molluscs. They include limpets, slugs, snails, 
and whelks. Most kinds of univalves have a single, 
coiled shell. The name univalve comes from Latin words 
meaning one shell. But some kinds of univalves, includ- 
ing garden slugs and the sea slugs called nudibranchs, 
have no shells after the larval stage. An important family 
of univalves in Australia, the Helicarronidae, shows a 
transitional state between slugs and snails. Some have a 
much-reduced, glossy shell on their backs. 

The name Gastropoda comes from Greek words 
meaning belly and foot. Gastropods seem to crawl on 
their bellies, but actually they use a large, muscular foot. 
The foot spreads beneath the body, and its muscles 
move in a rippling motion that makes the animal move 
forward. Most sea snails and some land snails have a lid- 
like part called an operculum on the back of the foot. 
When danger threatens, the snail draws back into its 
shell and the operculum closes the shell opening. 

Certain kinds of univalves have two pairs of tentacles 
(feelers) on their heads. One pair helps the animals feel 
their way about. Some species have an eye on each of 
the other two tentacles. Others have no eyes at all. A uni- 
valve also has a ribbon of teeth. This ribbon, called a 
radula, works like a rough file and tears apart the ani- 
maľ's food. Most univalves that eat plants have thou- 
sands of weak teeth. A few kinds eat other molluscs, and 
have several dozen strong teeth. 

Bivalves (Bivalvia or Pelecypoda) form the second 
largest class of molluscs. They include clams, oysters, 
mussels, scallops, and shipworms. All bivalves have two 

shells held together by hinges that look like small teeth. 
The shells of bivalves are usually open. When the ani- 
mals are frightened, strong muscles pull the shells shut 
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Giant snail 


Aplacophoran 


Lined chiton 


Tooth shell 


and hold them closed until danger has passed. Most bi- 
valves are small, but some are very large. The giant 
clam, Tridacna, of the South Pacific Ocean grows to over 
a metre across and weighs up to 1,100 kilograms. 

Bivalves have a strong, muscular foot. Many kinds of 
these animals move about by pushing the foot out and 
hooking it in the mud or sand. Then they pull them- 
selves up with the foot. Some bivalves, such as the geo- 
duck and razor clam, use the foot to dig holes. They 
push the foot downward into mud or sand, First the foot 
swells to enlarge the hole, and then it contracts and 
pulls the shell into the burrow. The Pholas clam can dig 
holes even in hard clay or soft rock. 

Bivalves have no head or teeth. They get oxygen and 
food through a muscular siphon (tube). The siphon can 
be stretched to reach food and water if the animal is 
buried in mud or sand. Bivalves feed on plant material, 
which is filtered from the water by the gills. 

Octopuses and squids (Cephalopoda) are the most 
active molluscs. The argonaut, cuttlefish, and nautilus 
also belong to this group. All of these molluscs live in 
the ocean. 

The word Cephalopoda comes from Greek words 
meaning head and foot A cephalopod seems to be 
made up of a large head and long arms that look like 
feet. Octopuses and squids have dome-shaped “heads” 
surrounded by arms. Octopuses have eight arms, and 


Monoplacophoran 


Flame scallop 


Octopus 


squids have eight arms and two tentacles. The a 
grow around hard, strong, beaklike jaws ont e i 
side of the head. These jaws tear the animal's ee 
are far more dangerous than the arms. mae R 
their arms and squids use their tentacles E 
capture prey and pull it through their jaws. Ifish 
and squids eat fish, other molluscs, and shel patr 
Tooth shells (Scaphopoda) have slender, € a 
shells that resemble tusks. These molluscs are Ro 
called tusk shells. The word Scaphopoda comes S has 
Greek words that mean boat and foot. A tooti T boat A 
a pointed foot that looks somewhat like a ae in the 
tooth shells live in the ocean, where they Ou ihe 
mud or sand. The top of the shell sticks up 4 feed on 
water. Tooth shells have no head or eyes. T! raed e 
one-celled plants and animals that are swep 
mouth by tentacles. ies COV" 
Chitons (Polyplacophora) have flat, me boat 
ered by eight shell plates. The plates are Coins 
by a tough girdle. The name Polyplacopho d bearel 
from Greek words that mean many, shell, eats ofa 
This name refers to the eight overlapping P They can 
chiton‘s shell. Chitons have a large, flat H cling firmly 
use the foot to move about, but they mae a rocks, 
to rocks. When they are forced to let go 0 he 
they roll up into a ball. Chitons have a small Wg 
mouth, but they have no eyes or tentacles. 


a has many teeth, which some chitons use to 
weed from rocks for food. 

acophora live in the deep parts of the 
most are found only as fossils. The name 
jphora comes from Greek words meaning 
i, and bearer. Monoplacophorans have one 
is almost flat, like a limpet shell. They are un- 
use they have several pairs of gills, six or 
airs of kidneys, and many ladderlike nerve cen- 
other molluscs, they have a mantle. They also 
dula. Little is known about their habits. 
cophora are rarely seen, wormlike molluscs 
with small spines. The name Aplacophora 
from Greek words that mean no shell. 
articles in World Book include: 


Cowrie Mussel Shell 
Cuttlefish Nautilus Shipworm 
Geoduck Octopus Slug 
Limpet Oyster Snail 
Mother-of- Periwinkle Squid 
pearl Scallop Whelk 


y Ferenc (1878-1952), became the most widely 
lungarian dramatist of his time. He specialized 
iting light romantic comedies with witty dialogue. 
@ Guardsman (1910), a jealous husband pretends to 
tival. The Glass Slipper (1924) presents a 
rsion of the Cinderella story. Liliom (1909), a 
erious play about an amusement park barker, 
ed as the basis for the Rodgers and Hammer- 
lusical Carousel (1945). Molnar's other popular 
ies include The Devil (1907), The Swan (1920), and 
ays the Thing (1926). 
nar was born in Budapest. He studied law and 
@as a journalist before turning to drama. In addi- 
his plays, he wrote several novels and many hu- 
is character sketches and essays. In 1940, Molnar 
a the United States and later became an Ameri- 
n. 
lokai, See Hawaii (The islands). 
oY, Vyacheslav Mikhailovich (1890-1986), 
“ame widely known during two terms as foreign min- 
ea the Soviet Union. He was demoted in 1957 for his 
oo to Nikita S. Khrushchev, first secretary of the’ 
‘nist mmunist Party. He was expelled from the Com- 
Mist Party's Presidium and sent into virtual exile as 
*assadorto Outer Mongolia. In 1960, he became the 
delegate to the International Atomic Energy 
ied in Vienna, Austria. The Soviet Communist Party 
4 ae in 1961 and he returned to Moscow. In 
Mike a was expelled from the party, and the Su- 
eS et (legislature) ordered that his name be re- 
tad ae a a towns, buildings, and objects that 
ember in n s ; after him. He was reinstated as a party 
M 1939 to 1949 and from 1953 to 1956, Molotov 
4.3 Commissar (later called minister) of foreign af- 
‘iy elped create the Soviet Union's policy of hos- 
à the West, particularly to the United States. He at- 
“Magen North Atlantic Treaty Organization (NATO) as 
k Cy that would lead to another war. He proposed 
4 Security treaty for European countries that 
ies lude the United States. 
bee V joined the Bolshevik Party at the age of 16 


Bolsheviks), Beginning in 1906, he engaged in vari- 
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ous revolutionary activities. He was arrested and exiled 
twice, but returned to help plan the Bolshevik revolu- 
tion. After the Bolshevik (now Communist) Party seized 
power in Russia in 1917, he received several important 
political promotions. He served as premier of the Soviet 
Union from 1930 to 1941. 

Molotov was born in the Kirov region of European 
Russia. His family name was Skriabin, but he changed it 
to Molotov, which derives from mo/ot, the Russian word 
for hammer. Molotov was a steadfast supporter of Jo- 
seph Stalin, secretary general of the Soviet Communist 
Party from 1922, until shortly before Stalin's death in 
1953, when Khrushchev took over the party leadership. 
Moltke, Helmuth Karl von (1800-1891), was a Prus- 
sian military genius. He ranked next to Prince Otto von 
Bismarck as a builder of the German Empire. 

Moltke was appointed to the Prussian general staff in 
1832. He became chief of staff in 1858. As chief of staff, 
Moltke prepared the military plans for the wars with 
Denmark in 1864, with Austria in 1866, and with France 
in 1870. His campaigns always succeeded. Moltke's 
greatest triumph was the Prussian victory over France. 
His armies won decisively at Sedan on Sept. 2, 1870. 
Metz fell in October, and the Prussian armies entered 
Paris in triumph (see Franco-Prussian War). 

Moltke was born in the duchy of Mecklenburg- 
Schwerin and grew up in the city of Liibeck. He gradu- 
ated from the Royal Military Academy in Copenhagen. 
His nephew Helmuth von Moltke served as commander 
of the German Army in France at the beginning of 
World War I (1914-1918). 

Moluccas. See Indonesia (The Moluccas); Nether- 
lands (Recent developments). 

Molybdenum is a chemical element with symbol Mo. 
Itis a hard, silvery-white metal. Its high melting point, 
which is 2617° C, makes it one of the strongest and most 
widely used refractory (heat-resistant) metals. When al- 
loyed (mixed) with steel, molybdenum improves that 
metal’s toughness and strength, especially at high tem- 
peratures. It also increases the heat and chemical resist- 
ance of certain nickel-based metals when alloyed with 
them. 

Molybdenum is used in making aircraft and missile 
parts. It is also an important trace element in plant nutri- 
tion. Molybdenum compounds have many industrial 
uses, particularly as catalysts in the refining of petro- 
leum. In addition, molybdenum sulphide is used as a 
high temperature lubricant under conditions where 
most oils decompose. Molybdenum oxide is used in the 
manufacture of stainless steel and machine tools. 

Molybdenum is found in molybdenite and a number 
of other minerals. Carl Wilhelm Scheele, a Swedish 
chemist, discovered molybdenum in 1778. The atomic 
number of molybdenum is 42, and its atomic weight is 
95.94. Molybdenum boils at 4612° C. i y 
Molyneaux, James Henry (1920-  ),an Irish poli- 
tician, became leader of the Ulster Unionist Party in 
1979. He was first elected to Parliament in 1970, and be- 
came parliamentary leader of the Ulster Unionist Party in 
1974. He became a member of the Northern Ireland As- 
in 1982. Molyneaux served in the Royal Air Force 
Id War II (1939-1945). He took an active part 
ment in Antrim before he entered na- 


sembly 
during Worl 
in local govern 
tional politics. 
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Mombasa, Kenya's main sea- 
port, lies on an island con- 
nected to the mainland by a 
causeway and bridge, The 
picture shows part of the old 
town. 


Mombasa (pop. 442,369) is the second largest city of 
Kenya, after Nairobi. Mombasa is a busy seaport on the 
east coast of Africa (see Kenya [map)). It handles most of 
the international shipping of Kenya; and of Uganda, 
Rwanda, Burundi, and eastern Zaire, which lie inland. 
The city has an oil refinery, an international airport, and 
a modern section with large government buildings and 
many hotels. 

Persian and Arab traders settled at what is now Mom- 
basa as early as the 700s. The city became an important 
port in the 1200's, when ivory, gold, timber, and slaves 
were shipped from Africa to other lands. Mombasa was 
controlled by Portugal for most of the period from 1528 
until 1698, and by Oman from 1698 until 1887. The 
United Kingdom controlled the city from 1887 until 1963, 
when Kenya became an independent nation, 

Moment, in physics, is the product of a quantity multi- 
plied by a particular distance from a fulcrum, or axis. 
Moment of force, also called torque, is an example. A 
100-kilogram person sitting 3 metres from the centre of 
a seesaw produces a torque of 300 kilogram metres. En- 
gineers use moments of force to determine stresses in 
bridges, buildings, and other structures such as aircraft 
and cars, 

Moment of inertia is the product of an object's mass 
multiplied by the square of its distance from an axis. It 
indicates how easy or hard it is to start or stop a spin- 
ning motion. The larger the moment of inertia is, the 
more torque is needed to change the rate of spin. 

See also Lever (Law of equilibrium). 

Momentum, in physics, was called by Newton the 
quantity of motion of a moving body. When a cricket bat 
is swung, it has a momentum that depends on its mass 
and how fast it moves. The force exerted on the ball 
when the bat hits it depends on the rate of change in the 
bat's momentum. 

To calculate the momentum of any moving object, 
multiply its mass (quantity of matter) by its velocity 

(speed and direction). If a car has a mass of 1,000 kilo- 
grams, when driving north at 5 metres per second 
(18 kilometres per hour), it has a momentum of 5,000 
(1,000 x 5) kilogram metres per second toward the 
north. To have the same momentum as the car, a 5,000 
kilogram truck would have to drive north at only 1 metre 
per second. 


An important law of physics states that momentumis 
conserved when two bodies act on each other without 
outside forces. If two objects collide, the total momen- 
tum of both objects after the collision equals their total 
momentum before collision. If the two objects have zero 
total initial momentum, their total final momentum also 
is zero. Thus, the momentum gained by one is equal and 
opposite to the momentum gained by the other. Whena 
person dives off a still rowing boat, the boat moves i 
direction opposite to that of the dive. The boat's final 
momentum is equal and opposite to the person's final 
momentum, so that the total final momentum is zero, a 
it was before the dive. 

See also Force; Mass; Motion; Velocity. ; 
Mommsen, Theodor. See Nobel Prizes (table: 
Nobel Prizes for literature—1902). 


After diving 


Boat’s momentum + diver's momentum = 0 


A ive from a boal 
Total momentum stays the same during AN jish boat's m” 
The boat and diver move in opposite dire ronal m 
mentum is opposite and equal to the divers 


Môn, or Mona. See Anglesey and Gwynedd. 

Mona Lisa. See Leonardo da Vinci (Return to Flor- 
ence; picture). 

Monaco is one of the smallest countries in the world, It 
has an area of only about 1.95 square kilometres. Mon- 
aco lies on the French Riviera, which borders the Medi- 
terranean Sea. France borders it on the other sides. 

Monaco is a popular tourist resort, with many luxury 
hotels, clubs, flower gardens, and places of entertain- 
ment. One of its chief attractions is the Monte Carlo 
gambling casino, Monaco is also known for such motor 
sports events as the Monte Carlo Rally and the Monaco 
Grand Prix. 

The towns of Monaco and Monte Carlo perch on 
diffs overlooking the Mediterranean. Monaco is the 
capital, Prince Rainier III rules from a stately castle, part 
of which was built in the 1200's. Monaco’s official lan- 
guage is French. The citizens of Monaco are called 
Monégasques. 

Government. Monaco is a principality (ruled by a 
prince), The prince represents Monaco in international 
affairs, such as the signing of treaties and agreements 
with other countries, Under the terms of a treaty that 
was signed with France in 1918, if the royal family of 
Monaco produces no male heirs, the principality will 
come under French rule. 

A minister of state, under the authority of the prince, 
heads the government. The minister is a French civil 
servant chosen by the prince. Three councillors who are 
"sponsible for finance, police and internal affairs, and 
public works assist the minister of state. The 18-member 
National Council shares the legislative powers with the 
hae Citizens of Monaco elect National Council mem- 
i lo five-year terms. The Council must approve 

b ges in Monaco’s Constitution. 
tered Monaco’s total population, see the Facts 
aie table with this article. Only about a seventh of 
identa, people are Monégasque. More than half its 
a a. are French, and most of the others are Ameri- 

ca gians, British, and Italians. Most people in 
on E French. Most Monégasque citizens con- 

a ocal dialect called Monégasque, which is 

on French and Italian. 

O wealthy people from other countries make 

ine eir permanent home because the principality 
People ao Rt Since 1963, however, most French 
French ae onaco have had to pay income tax at 
ki Beer religion is Roman Catholicism. There is 
ihoole reedom of worship. Monaco's primary 
Lona run by the church. The principality also has 

ary school and a music academy. 


Facts in brief about Monaco 


opt Monaco. 
lie language: French. 
nae Estimated 1996 population—30,000; density, 15,385 
censuses km; distribution, 100 per cent urban. 1990 
ie 876. Estimated 2001 population—31,000. 

Fag: The 'ucts: Beer, sweets, chemicals, dairy produce. 

Flag (pi ag has two horizontal stripes, red and white. See 
Money. cture: Flags of Europe). 

times 7°ncy unit—French franc. One franc = 100 cen- 
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The Monaco government awards the Rainier III prize 
for literature each year to a writer in the French lan- 
guage. Monaco’s libraries include the Princess Caroline 
Library, which specializes in children’s literature. Mon- 
aco also has a marine museum, a prehistoric times mu- 
seum, a zoo, and botanical gardens. The marine mu- 
seum houses a collection of rare exhibits, and also has 
one of the world’s leading aquariums and a laboratory 
for marine research. 

The Grand Theatre of Monte Carlo presents perform- 
ances by some of the world's greatest singers and ballet 
dancers. Internationally known conductors and soloists 
perform with Monaco’s national orchestra. 

Land. Monaco lies at the foot of Mt. Agel (1,100 me- 
tres). In places, Monaco stretches only 180 metres in- 
land from the Mediterranean. 

Monaco has four distinct parts—three towns and a 
small industrial area. Monaco, the old town and former 
fortress, stands on a rocky point 61 metres high. It is 
dominated by the royal palace. Monte Carlo has the fa- 
mous gambling casino, the opera house, hotels, shops, 
beaches, and swimming pools. La Condamine, a port 
area, lies between the towns of Monaco and Monte 
Carlo. The industrial zone, called Fontvieille, lies west of 
the town of Monaco. 

The country has a mild winter climate, with an aver- 
age January temperature of 10°C. Summer temperatures 
rarely exceed 32 °C. On average, rain falls only 62 days a 
year. 
Economy. Commerce and manufacturing account for 
about two-thirds of Monaco’s income. Beer, chemicals, 
dairy produce, and sweets are the chief products. Tour- 
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Monte Carlo is a tourist resort in Monaco. The town lies on the 
French Riviera coast of the Mediterranean Sea. 


ism contributes much to the economy. Each year, more 
than 600,000 tourists from all parts of the world visit the 
principality. A company called the Société des Bains de 
Mer, which is partly owned by the government, oper- 
ates the casino and most of the hotels, clubs, beaches, 
and other places of entertainment. Monaco’s colourful 
Postage stamps are popular with collectors and are an 
important source of income. 

Many foreign companies have headquarters in Mon- 
aco. This is because of the low taxation there. 

The principality of Monaco has a local bus service. 
The main road on the coast passes through Monaco, 
carrying motorists who are travelling between France 
and Italy, A railway connecting France and Italy also runs 
through Monaco. The principality transmits its own 
radio and television programmes. Its television transmit- 
ter is located on top of Mt. Agel, in French territory. 

History. Monaco’s museum contains much evidence, 
including remains and tools, of early peoples in the 
area. Phoenicians from the eastern Mediterranean prob- 
ably settled in Monaco in about 700 B.C. In Greek and 
Roman times, Monaco was an important trading centre, 
and its harbour sheltered ships from many lands. 

The Genoese, from northern Italy, gained control of 
Monaco in the A.D. 1100s. They built the first fort there 
in 1215. In 1308, the Genoese granted governing rights 
over Monaco to the Grimaldi family of Genoa. The Gri- 
maldi family first allied itself with France. During the 
early 1500s to mid-1600s, the family sought protection 
from Spain. Palace revolts and violence marked this pe- 
riod in Monaco‘s history. Prince Jean Il was murdered by 
his brother Lucien in 1505. Lucien was later murdered 
by a relative. Prince Honoré | was drowned by some of 
his subjects during a revolt in 1604, 

France seized control of Monaco in 1793, during the 
French Revolution. But the Congress of Vienna restored 
control to the Grimaldi family under the protection of 
Sardinia in 1814. France seized some of Monaco's terri- 
tory in 1848, but the territory was returned in 1861. 

The princes of Monaco ruled as absolute monarchs 
until 1911, when Prince Albert I approved a new consti- 
tution. Later rulers included Prince Albert, known as the 

Scientist Prince. He did important marine research and 


founded the famous Oceanographic Museum. Prince 
Louis Il ruled from 1922 until 1949, except during the 
German occupation during World War Il (1939-1945), His 
grandson Prince Rainier III succeeded him. In 1956, Rai- 
nier married American film star Grace Kelly, who took 
the title of Princess Grace. They had two daughters and 
a son. The son, Prince Albert, is heir apparent. 

In 1959, Prince Rainier dissolved the National Council 
and appointed a National Assembly. In 1962, under pres- 
sure from France, he restored the National Council and 
granted Monaco a new constitution. The constitution 
provided votes for women and abolished the death pen: 
alty. In 1963, under pressure from France, Monaco taxed 
business profits for the first time. 

Since the early 1980's, Monaco has reclaimed land 
from the sea for developing new beaches. In addition,a 
new sports complex, two marinas, and several apart- 
ment buildings have been built. In 1982, Princess Grace 
died following a car accident near Monaco. 

See also Rainier III; Kelly, Grace; Monte Carlo. 
Monaghan is a county in the north of the Republic of 
Ireland. It is one of the three counties in the province of 
Ulster that are not part of Northern Ireland. Most of the 
land is farmed. Scattered villages and small towns lie in 
a pastoral landscape. Monaghan town is the largest 
urban centre. ie 

People and government. The present popula 4 
Monaghan is less than 40 per cent of what it was in 
Two-thirds of the people live in rural areas. m 

About 88 per cent of the people are Roman Catl ae 
This is a lower figure than in most counties of the Iris i 
Republic. Most of the remainder of Monaghan's peop! 
are Presbyterian or Church of Ireland. 3 hich 

Monaghan and Cavan form one constituency, viho 
elects five members of parliament to Dáil Éireann A 
lower house of the Republic of Ireland's parla 

Economy. One-fourth of the workers in Mont 
have jobs in agriculture. Farmers cultivate only T 
cent of the land, mainly to grow barley and potai f catie 
Most of the land is under grass for dairy andia 
Monaghan is the most important poultry produ! 
area in the Republic of Ireland. 
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Monaghan is an inland county in the Repu! 
population is among the smallest of the rep 


The Courthouse in Monaghan town, designed by architect 
John Bowden, is one of the town’s landmarks. 


Manufacturing accounts for about 25 per cent of em- 
loyment. Food processing is the largest sector of in- 
dustry, and includes the processing of meat, milk, and 
mushrooms. Some engineering industries are also re- 
ited to farming, and supply agricultural equipment. The 
manufacture of furniture and wood products is of major 
Importance. Monaghan town is the largest centre of 
manufacturing, followed by Carrickmacross. 

_ More than two-fifths of people work in various serv- 
halal particularly in retail and wholesale distri- 
Land, For more than half of its length, Monaghan’s 
a is the border with Northern Ireland. Ferman- 
ie is to the west, Tyrone to the north, and Armagh to 
“eri In the Republic of Ireland, Louth is to the south- 
ie €stmeath to the south, and Cavan to the south- 

A onest land is on a band of limestone from 

Es % Monaghan. To the northwest, the land surface 
hth 00 metres in the Slieve Beagh plateau. To the 
ae rise is gentler, and much of the county is 
hibo, y e small rounded hills, combined with lakes 
OTN + are distinctive features of Monaghan’s land- 


mane annual rainfall is about 100 centimetres. Average 
luy, Y temperatures are 4°C in January and 14° Cin 


ton Settlers arrived in Monaghan in prehistoric 
om of ter, the area formed part of the ancient king- 


Ulster, and then of Oriel. The territory was origi- 


F 
acts in brief about Monaghan 


Population: 1997 
Tea 1,291 km, 
cen Monaghan, Carrickmacross, Castleblayney, 
Chief p r Ballybay, 

pouty ucts: Agriculture —cattle, milk, mushrooms, pigs, 
Enginee; pen Manufacturing—building materials, clothing, 
meat a, 1'9 goods, footwear, furniture and wood products, 
Origin a milk products, 


little ita From the Irish Muineachán (a place of bushes 


census—51,262. 
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nally under the rule of the O'Carroll family, but later the 
McMahons rose to power, and the McKennas took con- 
trol in the north. 

In the 1600's the British granted land to Scottish and 
English settlers in Monaghan. The main towns of the 
county began as plantation towns at that time, or were 
developed by landlords in the following century. Mona- 
ghan was one of the counties most affected by the Great 
Famine of the 1840's, when more than a quarter of the 
population died or emigrated. The poet Patrick 
snk was born in Monaghan (see Kavanagh, Pat- 
rick). 

Monarch butterfly. See Butterfly (picture). 
Monarchy is a form of government in which one per- 
son who inherits, or is elected to, a throne is head of 
state for life. These persons, or monarchs, have different 
titles, including king, emperor, or sultan, in various gov- 
ernments. The old idea of monarchy maintained that the 
power of the monarch was absolute. It sometimes held 
that the monarch was responsible only to God. This doc- 
trine became known as “the divine right of kings” (see 
Divine right of kings). 

Revolutions, particularly in England and France, de- 
stroyed much of the power of monarchs. In the 1640's, 
the English Parliament raised an army, defeated King 
Charles I, and condemned him to death. In 1688, the 
English people feared James II would restore the Roman 
Catholic faith, and forced him to give up his throne. The 
French Revolution of 1789 limited the power of Louis 
XVI, and in 1793 the revolutionaries put him to death. As 
a result, /imited, or constitutional, monarchy developed, 
in which the monarch’s duties are largely ceremonial 
and symbolic. In modern constitutional monarchies, the 
executive power is usually exercised by a prime minister 
and Cabinet. Great Britain, Norway, Denmark, Sweden, 
and Japan are among the modern constitutional monar- 
chies. 

Related articles in World Book include: 
Coronation Emperor King 
Czar Kaiser Queen 
Monash, Sir John (1865-1931), was a leading Austra- 
lian military commander in World War | (1914-1918). 
From May 1918, he commanded the Australian Army 
Corps in France. In July 1918, Monash’s troops captured 
the Hamel Valley, in northern France, in the Battle of 
Hamel. But Monash’s greatest victory was at the Battle of 
Amiens, which was fought in August 1918. In this battle, 
Australian and Canadian troops broke through the Ger- 
man lines for a considerable distance. It was the first 
battle of the advance that 
was to lead to the final Al- 
lied victory in the war. 

Monash was born in 
Melbourne. He went to 
school there at Scotch Col- 
lege. He later attended the 
University of Melbourne. 
He studied engineering, 
and specialised in the use 
of reinforced concrete. 
While practising as an en- 
gineer, Monash served as 
a part-time officer in the 
militia. Soon after World 


Sultan 
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War | began, he joined the full-time army, and led a bri- 
gade of the Australian Imperial Force at Gallipoli. He 
later commanded a division in France. After the war, he 
became general manager and, later, chairman of the 
State Electricity Commission of Victoria. He was respon- 
sible for developing the large deposits of brown coal at 
Yallourn, in the La Trobe Valley of Victoria, used for 
generating electric power. 

Monastery is a place where men live together ruled 
by religious vows. Similar places for women are gener- 
ally called convents. Monastery comes from Greek 
words meaning /iving alone. The earliest monasteries 
were founded by Buddhists, Hindus, and Jains. In Burma 
and Thailand, boys still spend some time in monasteries 
as part of their education. Ordinary people may visit 
most Buddhist monasteries, and the monks may go out- 
side them. The largest monasteries in the world are in 
Tibet, especially in Lhasa and Shigatse. 

The terms abbey and priory refer to the monastic sta- 
tus of Christian communities of men and women. 
Houses ruled by an abbot or abbess are usually senior 
to those ruled by a prior or prioress, Most priories are 
under the direct supervision of an abbey. A monastery 
differs from a friary. Friars follow another type of reli- 
gious life (see Friar). 

Christian monasteries. Early Christian monks lived 
alone in the Egyptian desert. In 320, Pachomius founded 
the first Christian monastery. In it, the monks lived and 
worked in separate cel/s, but ate and prayed together. 
The monastic life became increasingly widespread and 
influential. By the early Middle Ages, the monasteries of 
Europe were major centres of learning. 

Hundreds of monastery buildings were constructed 
throughout Europe during the Middle Ages by skilled 
stoneworkers. These workers, called masons, lived in 

lodges on the building sites, Many of the larger monas- 
teries took hundreds of years to finish, Many people 
gave money to their local monastery. 

The abbey church was the most important monastic 
building. For this reason, most abbey churches were 
large buildings that dominated the surrounding land- 
scape. Monks used to walk and meditate in the cloisters, 
partly enclosed Passageways. 

The abbots lodging was a separate building set apart 
for the abbot, so that he could entertain important visi- 
tors. The monks held daily meetings to discuss monastic 
business in the chapter house. The monks met for recre- 
ation or received friends and relatives from the outside 
world in the day room. The monks slept in the dormi- 
tory, also called the dorter. Sick and aged monks were 
cared for in the infirmary, a separate group of buildings 
with a chapel and a kitchen. The monks ate in the refec- 
tory. 

All of the monasteries in Britain and Ireland were es- 
tablished by Christians. Most of them are ruined build- 
ings from Reformation times (see Reformation). But 
there are a number of monasteries that house thriving 
religious communities, particularly in Ireland. Of these, 
most are Roman Catholic, but there are some Anglican 
monasteries. Existing Roman Catholic monasteries in- 
clude Buckfast Abbey in Devon; Mount Melleray Abbey 
in County Waterford; Pluscarden Priory at Elgin in Gram- 
pian Region, Scotland; and Prinknash Abbey in Glouces- 

tershire. Anglican monasteries include Nashdom Abbey 


Devotions of an Irish monk take up a great part of each day of 
his life in a monastery. 


in Buckinghamshire and the Franciscan monastery at 
Cerne Abbas, Dorset. ie 

The monks’ day. The details of monastic life have 
varied from place to place and from age to age. Ina 
Benedictine monastery of the 1100's, the monks wile 
began at about 2 a.m., when an official called the a 
sacristan rang the first bell. The monks came pat e 
dormitory into the church. They sang psalms an ih 
prayers in the first office (service), called Matins. s 
monks sometimes returned to bed till daybreak. Som 
times they remained in the church until the service 
called Prime at daylight. r the 

After reading and meditation in the sloir Pale 
monks sometimes had a light breakfast of brea i 
After Mass, the abbot and monks assembled in tl a K 
chapter house for a meeting to discuss the m d 
monastery. The monks did various kinds of wae ree 
took part in other services. They ate dinner in mer, Ser 
tory at about noon in winter and 2 p.m. in sum di 
ants and peasants, employed by the monäst ie 
most of the manual and farming work. After Somi 
many monks read, wrote, painted, or carved. the sick 
worked in the garden, fished, or looked ate and skit 
The young monks were allowed to play bow! sjat 4 pt 
tles. The monks said Vespers (evening pre alight 
in winter and 6 p.m. in summer. Then He the 
supper. After the last service, called Comp! ee an 
monks went to bed at about 6:30 p.m. in win! 

.m. in summer. jeva 

n Famous monasteries. Most of the famous bags 
monasteries in Britain and Ireland today are rui i 
of them are in wild, remote spots deep in w Abbey 
countryside. Chief among such ruins is he Cistercian 
in North Yorkshire, which belonged to the the Cister 
Order (see Cistercians). Other sites include nd Tinte 
cian abbeys of Rievaulx in North Yorkshire r monastic 
in Gwent In Ireland, one of the most famou 
sites is Hoare Abbey at Cashel, in Tipperary- 


_Some abbeys, though largely destroyed, possess par- 
ticularly well-preserved features, such as the Refectory 
Beaulieu Abbey in Hampshire, the Gatehouse at 
Thornton Abbey in Humberside, and the Abbot Kitch- 
enat Glastonbury in Somerset. Some abbeys have sur- 
wed, either partially or intact, because they were con- 
verted into parish churches. Tewkesbury Abbey in 
Gloucestershire is an example. 

Sometimes a lodging was converted into a private 
ome, For this reason, some lodgings have been pre- 
oa ae the rest of the monastery is in ruins. Such 
a ihe lodgings can be seen at Forde Abbey in Dor- 
a stle Acre Priory in Norfolk, and Much Wenlock 

ty in Shropshire. 
ae complete surviving monastic buildings are 
ae at were attached to cathedrals served by monks. 
nthe nied the buildings were normally transferred 

i ew secular chapter and often survive almost in- 
eas Durham or Worcester (see Cathedral). 
stud a is Cathedral has a set of well-preserved carrels 

rites re in the cloisters, against the window wall 
Histo alk and the /avatorium (monks' wash place). 

Were ra and development. The first monasteries 
se ay founded in Ireland between A.D. 432 and 
E atrick, who converted the Irish people to 
suggest Hg The scanty remains of early monasteries 
utor Barn, hermits lived in groups, each in his own 

as, Irish monks lived in small separate cells 

Ment of arth or sometimes of stone. There is a settle- 
small kta. monastic cells at the Skelligs, a group of 
Monks ilse s off the coast of Kerry, Ireland. The Irish 

te estab built small wooden churches. St. Columba 
ring th ished similar small monasteries in Scotland 
Ut Such r aas such as the one on the island of lona. 
ines. In eea cence was not permitted to Benedic- 
ene dictines) onasteries, the monks lived together (see 


gles any in England was disrupted by invasions of 
nd Saxons, and later by Vikings. But, in 597, St 


oa 


ee 
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Fountains Abbey in north 
Yorkshire, England, is located 
in remote, unspoiled country- 
side. The abbey is among the 
most famous medieval mon- 
asteries in England and Ire- 
land. It belonged to the 
Roman Catholic Order of Cis- 
tercians. 


Augustine founded the first English Benedictine monas- 
tery at Canterbury. 

Monasteries became most influential in the British 
Isles from the Norman Conquest in 1066 until the 1300's. 
More than 300 new monasteries of various orders were 
built during this period. During the Middle Ages, monks 
educated children, helped poor people, and cared for 
individuals who were sick. The Cistercian Order devel- 
oped an excellent breed of sheep and encouraged 
sheep farming. Much of the country's trading prosperity 
was later to be based on the woollen industry, which 
developed from the trade initiated by the monks. 

During the 1400's and early 1500's, the monasteries 
stagnated. Few new monasteries were founded, and 


Work in monasteries is often of a traditional nature. This 
monk is weaving at a monastery in Wales. 
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some of the old ones closed down. Very little of the 
wealth of the monasteries was used for charitable work, 
such as helping poor people. 

Partly beraie Si fo decline in the standards of the 
monasteries, Henry VIII had them dissolved (disbanded). 
Another reason for dissolving the monasteries was that 
Henry needed money, and the monasteries had great 
wealth. During the 1530's and 1540's, the monasteries 
were disbanded, and their property was confiscated and 
sold, 

Many of the monks became paid clergy. Some were 
given pensions. A few of the monks were executed for 
disobeying the king. Almost all of the ruined monaster- 
ies which now remain in Britain were ruined at the time 
of the Reformation. 

From the 1600's to the 1800s, there was no monastic 
life in Britain. During the 1800's, some religious orders 
began to rebuild a few monasteries on medieval sites, In 
Devon, monks did most of the rebuilding of Buckfast 
Abbey Church, refounded in 1882. 

During the late 1800's, many Anglicans stressed the 
value of monasticism in the life of the Christian Church, 
As a result, Anglicans established monasteries that ob- 
served Benedictine and Franciscan monastic rules in 
several places, 

Related articles in World Book include: 


Cathedral Monasticism Reformation 
Church Monk Religious life 
Friar Nun 


Monasticism is a special form of religious community 
life. People who practise monasticism separate them- 
selves from ordinary ways of living so they can follow 
the teachings of their religion as completely as possible. 
Men who adopt a monastic life are called monks and 
live in a monastery. Monastic women are called nuns 
and live in a convent. 

Monasticism has an important part in several major 
religions. The word comes from the Greek word monos, 
meaning a/one, The first Christian monastics were called 
ones who live alone because they lived by themselves in 
the desert. Later, groups of them gathered together and 
formed communities that followed a life of prayer and 
self-discipline. Today, the members of monastic commu- 
nities also follow this kind of life. 

Christian monasticism began in Egypt about A.D. 
271, when Saint Anthony of Thebes went alone into the 
desert to lead a holy life. Others soon followed. In the 
early 300s, Saint Pachomius, another desert holy man, 
gathered some of these hermits into monasteries, 

Monasticism became especially influential in Europe 
during the early Middle Ages. At that time, Europe had 
thousands of monasteries that were great centres of 
learning. After about 1200, however, Christian monasti- 
cism began to be replaced by orders of wandering fri- 
ars. It has never regained its former influence. See Mid- 

dle Ages (The Christian church), 

Life in a Christian monastic community involves work, 
prayer, and meditation. A monastery or convent may be 
in a rural area or ina city. It may consist of a small, 
walled-in group of huts ora huge complex that houses 
hundreds of people. But it is designed to isolate its peo- 
ple from the world outside. 

Christian monasticism includes an extremely impor- 
tant element called the ru/e, a set of guidelines by which 


Benedictine monks in a French abbey walk under a covered 
passage called a cloister. Such monks live away from the out- 
side world, devoting themselves to prayer, study, and work 


members of a monastic group live. Its essential purpose 
is to set specific times each day for study, work, prayer, 
and other activities. Eastern Orthodox monastic groups 
base their rule on the teachings of Saint Basil of Caesa 
rea, who lived in the 300's. The Rule of Saint Benedict of 
Nursia, written in the 500's, is the model for most Roman 
Catholic groups. 3 d 
In addition to following a rule, Christian monks an 
nuns take three vows—poverty, chastity, and obedience. 
The vow of poverty requires a person not to own any 
private possessions. The vow of chastity obligates ha 
monk or nun to have no sexual relations. The yamp es 
obedience requires a person to always follow the de 
sions of the leader of the monastic community. hof 
There are several Christian monastic orders. Ee 
these groups of monasteries or convents follows 7 
same rule and shares a common leadership. The 
also many nonmonastic orders. The members 0 ri 
groups dedicate their lives to preaching and service, 
rather than to prayer and meditation. He 
Non-Christian monasticism. A number of m Beas 
Christian religions also have monastic compon 500 5 
example, monasticism in Buddhism began in ti ism Bud- 
B.C, about 800 years before Christian mona aa i 
dha, the founder of the religion, taught his fol ey 
give up their family, work, and material things. ee 
Buddhist monks and nuns spent most of their ti ent 
wandering mendicants (holy beggars). Today, m Bud- 
dhist monastics live in monasteries or conver ion. 
dhist monks are the only preachers of their a 
They live by a highly detailed rule called then 
which guides everything they do. See Bud d eligion of 
The monks and nuns of Jainism, an ancient ie id. 
India, still live much as the first Buddhist mane) 
They are wandering mendicants who lead € creature, 
strict lives and strive never to harm any living 
not even an insect. See Jainism. ae cinco ancient 
Hinduism has had religious hermits since ti! about 
times. But they were never well organized ur founded 
A.D. 800, when a great teacher named Sankai 


morder with four monasteries. Since then, about 10 
large orders and many small ones have developed. 

The influence of monasticism today has declined 
imost everywhere. Perhaps the chief reason for this de- 
dine has been widespread secularism (doubt of the 
due of religion). Christian monastic groups have lost 
members who question the value of the traditional 
vows, especially the vow of chastity. In addition, Com- 
munist governments have persecuted Buddhist monas- 
tits in China, Tibet, and parts of Southeast Asia. 

On the other hand, there has been renewed interest 
inmonasticism among some religious groups. The Ra- 
makrishna Mission, a modern Hindu order involved in 
social work, has attracted a large following in India and 
inother parts of the world. Tibetan Buddhist exiles have 
founded successful monasteries in the United States. 

The Lutheran and Dutch Reformed churches and several 
other Protestant groups have also started monastic com- 
munities, 

Related articles in World Book. See Religious life and its 
\stof Related articles. See also the following articles: 


Cloister Hermit Roman Catholic 
Convent Library (The Middle Church (The rec- 
Essenes Ages) ognition of 

Fakir Christianity) 


Monazite is a heavy, yellow-brown mineral. It is a 
‘ompound of phosphates (phosphorus and oxygen) of 
herare-earth metals and thorium. Its chemical formula 
ish, Ce, La, Y)PO,. Monazite is one of the chief sources 
atthorium, a nuclear fuel used in some nuclear reactors. 
Monazite is also an important source for the rare-earth 
tlements and compounds, used widely in glass and 

metal manufacturing. 

Monazite occurs naturally in granite rocks and peg- 
matite veins. As these rocks weather and break up, the 
Monazite settles in deposits in riverbeds and beach 
Semmeretal supplies of monazite are taken from 
i e monazite is usually separated from other col- 
a minerals by an electromagnetic process. The 
Ft cee monazite deposits occur in India and 
Gah r er monazite deposits are found in Australia, 
hak Indonesia, Malaysia, South Africa, Sri Lanka, 

the United States, 
femal’ viscount a 819-1894), was the first governor 
iS . the Dominion of Canada. The dominion was 
167 Sy a union of British North American colonies in 
ne i core served as governor general for about 
ihe i ad been governor general of British North 
song rom 1861 to 1867. During that period, Monck 
nian oo PPorted the Ca- 
on Confederation 
on Ment, which led to 
mation of the dominion. 


a confederation 
hinon aseme as the do- 
ty, first prime minis- 


ws ies Stanley Monck 
lind, ™ in Tipperary, Ire- 


| He 
Viscount Ree the fourth 


lonck in 
onek, a Liberal 1549; Oil portrait by an unknown artist. 
tected t a’, was The Government House, Ottawa, Canada 
© the British Viscount Monck 
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House of Commons in 1852. He was a lord of the treas- 
ury from 1855 to 1858 in the government led by Vis- 
count Palmerston. Monck was knighted in 1869. 
Moncrieff, Gladys (1892-1976), was one of Australia’s 
greatest musical comedy stars. Her best-known role was 
Teresa in The Maid of the Mountains (1921}—a part she 
sang more than 2,200 times. She was born at Bunda- 
berg, in Queensland, Her first important role was in 
H.M.S. Pinafore in 1914. In the 1920's and 1930's, she be- 
came one of Australia’s most popular entertainers. 
Mond, Ludwig (1839-1909), a German-born British 
chemist, helped form the chemical firm now known as 
Imperial Chemical Industries (ICI). Mond’s discoveries 
made possible many advances in industrial chemistry. 
Chemical processes that he invented include the recov- 
ery of sulphur from alkali waste; a process for manufac- 
turing chlorine; the production of a type of producer 
gas for heating; and the extraction of nickel from certain 
ores. He also invented a type of gas battery. Mond was 
born at Kassel. He was educated at the universities of 
Marburg and Heidelberg, and trained with Robert Bun- 
sen. He settled in Britain in 1862. See also Chemical in- 
dustry. 

Monday is the second day of the week. The word 
comes from the Anglo-Saxon moénandaeg, which means 
the moon’s day. In ancient times, each of the seven days 
of the week was dedicated to a god or goddess. Mon- 
day was sacred to the goddess of the moon. 

Black Monday is the name given to Easter Monday, 
April 14, 1360. On this day, many of the troops of King 
Edward III of England, who were fighting the French, 
died on horseback outside Paris due to cold weather, 

Blue Monday is a term used in the United States to 
indicate that it is a dismal day. It is the first day of the 
working week, and in many parts of the country it is the 
traditional family washday. 

See also Day; Week. 

Mondrian, Piet (1872-1944), was a Dutch painter 
known for his rigidly geometric style. He influenced 
modern architecture and commercial design as well as 
painting. 

Mondrian used straight black lines in horizontal and 
vertical patterns on a white background. In many paint- 
ings, he used pure primary colours to fill in rectangles 
created by these lines. Mondrian’s final paintings have 
brightly coloured lines, rather than black ones. All his 
important works feature smooth surfaces with no sign y 
of brushstrokes. His Lozenge Composition in a Square is 
reproduced in the Painting article. / 

Mondrian called his style neoplasticism. It is also 
called De Stijl (The Style), after a magazine published 
from 1917 to 1928 by Mondrian and the Dutch painter 
Theo Van Doesburg. Mondrian published many of his 
theories of art in this magazine. He regarded neoplasti- 
cism as an attempt to unify the arts and give people an 
orderly environment of beauty. ; 

Mondrian was born in Amersfoort. During the early 
1900's, he developed his geometric style through sev- 
eral series of increasingly abstract paintings of buildings 
and trees. Mondrian lived in Paris from 1919 to 1938. He 
settled in New York City in 1940. 

Monel metal is an important alloy of nickel and cop- 
per. It contains about 67 per cent nickel and 30 per cent 
copper. The rest is made up of such elements as alu- 
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minium, iron, manganese, or titanium. Monel metal 
looks like nickel. It is about as hard as steel and can be 
forged and drawn into wire or other shapes. It is easier 
to prepare than nickel, for some ores already contain 
nickel and copper in suitable proportions. Thus, the 
alloy is sometimes cheaper than pure nickel. 

Monel metal generally resists corrosion, showing 
hardly any damage from steam, seawater, hot gas, air, or 
acids. This property makes it useful in sheet-metal work, 
in chemical plants, and on ships. It is used for pump fit- 
tings, propellers, and condenser tubes; as a covering for 
sinks and soda fountains; and for containing acids. 
Moneran is a group of primitive one-celled organisms. 
The group consists of bacteria and blue-green algae. 
These organisms live alone or in clusters called colo- 
nies. The individual organisms can be seen only with a 
microscope, but some colonies are visible with the un- 
aided eye. 

Most biologfsts believe monerans rank among the 
oldest types of organisms on the earth. Unlike all other 
living cells, monerans do not have a nucleus sur- 
rounded by a membrane. However, they do have a nu- 
clear area that contains DNA, the chemical substance 
that controls heredity. Monerans also lack typical organ- 
elles, structures that perform various functions in other 
cells (see Cell [Inside a living cell). For these reasons, 
many biologists classify Monera as a separate kingdom. 
Some classify monerans as part of either the protist or 
plant kingdom. 

Monerans live throughout the world, even where no 
other life can survive. For example, blue-green algae live 
in the water of hot springs as well as in frozen waste- 
lands. Free-living bacteria dwell throughout the soil and 


water, and parasitic species live within nearly all mui. 
celled plants and animals. 

See also Algae; Bacteria; Protista. 
Monet, Claude (1840-1926), a French painter, was a 
leader of the impressionist movement. He influenced art 
by trying to paint his personal, spontaneous response to 
outdoor scenes or events. Earlier artists had also painted 
outdoor studies rapidly—almost in shorthand, But they 
used such studies as “notes” for more elaborate pictures 
painted in the studio. Monet was the most important of 
the artists who first allowed their initial impressions of 
outdoor scenes to stand as complete works. He was es- 
pecially concerned with the effect of outdoor light and 
atmosphere. This concern can be seen in his Old St la- 
zare Station, Paris (1877), which is reproduced in the 
Painting article, and in his La Grenouillère (1869), 

Monet was born in Paris. In 1874, he exhibited a land- 
scape called /mpression: Sunrise (1872) in an exhibition, 
This patchily textured work caused one critic to scepti- 
cally call the entire show impressionist, which gave the 
movement its name. The painting is reproduced in the 
article on France (Arts). 

Monet's fascination with light led him to paint several 
series of pictures showing the effect of sunlight ona 
subject. For example, he painted views of a cathedral or 
of a haystack under changing atmospheric conditions 
and at different hours of the day. In 1883, Monet settled 
in Giverny, near Vernon. There, at his country home, he 
painted garden scenes and a series of large pictures 
water lilies. The swirling colours of the lilies influenced 
later abstract painters. 
Monetarism. See Economics (New solutions for ol 
problems). 
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Monet's Water Lilies W3 
one of a series the m 
painted near the end of ! i 
life, when he was amos i 
blind. The emphasis 07 ie 
and colour gives the Pi 
an almost abstract qua lity. 
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Note 
eee from around the world look different and have different names because each 
s own system of money. The money from nearly all countries consists of paper or of 


Copper, 
pper, nickel, and other metals that have little value by themselves. 
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M i j 
ord yang that is generally accepted by people 
Cold and si lor the things they sell or the work they do. 
Boe ar were once the nics common forms of 
thins made of ay, money consists mainly of bank notes, 
aan various metals, and deposits held at 
E 
for Me see has its own basic unit of money. In India, 
fanc, ae re basic unit is the rupee. France uses the 
the peso Ri the rupiah, Japan the yen, Philippines 
Pound, and ca Hie rouble, the United Kingdom the 
isein a cou e United States the dollar. The money in 
ey ntry is called its currency. 

tant, it ia ne main uses. First, and most impor- 
Ple will pri a of exchange—that is, something peo- 
Medium of ol or their goods or services. Without a 
vods or se xchange, people would have to trade their 
YOu wanted e directly for other goods or services. If 
owner willing icycle, you would have to find a bicycle 
anted skis © to trade. Suppose the bicycle owner 

is in exchange for the bike and you did not 


own ski 
is. You would then have to find something a ski 


owner or ski maker wanted and trade it for skis to give 
the bicycle owner. Such trading, called barter, can take 
much time. A modern, industrial country could not func- 
tion without a medium of exchange. 

A second use of money is that it serves as a unit of ac- 
count. People state the price of goods and services in 
terms of money. In France, for example, people use 
francs to specify price, just as they use hours to express 
time and kilometres to measure distance. 

A third use of money is as a store of wealth. People 
can save money and then use it to make purchases in 
the future. Other stores of wealth include gold, jewels, 
paintings, property, and stocks and bonds. 

Any object or substance that serves as a medium of 
exchange, a unit of account, and a store of wealth is 
money. To be convenient, however, money should have 
several qualities. It should come in pieces of standard 
value so that it does not have to be weighed or meas- 
ured every time it is used. It should be easy to carry so 
that people can carry enough money to buy what they 
need. Finally, it should divide into units so that people 
can make small purchases and receive change. 

In the past, people used beads, cocoa beans, salt, 
shells, stones, tobacco, and other things as money. But 
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Fishhook (Northwest Coast of North America) 


Trade beads (Africa) 


The development of money began as people came to accept certain goods as mediums of ex- 
change. Before then, all people, like those at the upper left, used barter (the exchange of goods for 
other goods) to get what they wanted. The other pictures show former mediums of exchange. 


above all, they used such metals as copper, gold, and 
silver. These metals could be easily shaped into conven- 
ient, durable money. 

Today, most money consists of paper. The paper itself 
is of little value, but it is accepted in exchange. People 
accept pieces of metal or Paper in exchange for work or 
goods for only one reason: They know that others will 
take the same metal or Paper in exchange for the things 
they want. The value of money therefore results from 
the fact that everyone will accept it as payment. 


How money developed 


Early people had no system of money as we know it. 
To get the things they wanted, people used the barter 
system of trading. Gradually, people learned that almost 
everyone would accept certain goods in exchange for 
any product or service. These goods included animal 
hides, cattle, cloth, salt, and articles of gold or silver, 
People began to use such merchandise as mediums of 
exchange, much as we use money. 

Many people still use barter, especially in the devel- 
oping countries of Africa, Asia, and Latin America. Mil- 
lions of families in these countries live by farming and 
produce barely enough food to meet their own needs. 


As a result, they seldom acquire any money and meh 
use barter to obtain the things they want. peop 
dustrial countries also turn to barter if money be wide- 
scarce or worthless. For example, barter becom 
spread in Germany after the country's defeai l Ne 
War Il (1939-1945), German money became a m they 
worthless, and people refused to take it. Wes: 
bartered for most goods and services. They shih sup: 
Cigarettes, coffee, and sugar, which were in 

ly, as mediums of exchange. rint 
$ ‘The first minted Ged sey have been mle 
the 600s B.C. in Lydia, a country in what is oe electrum 
Turkey. The coins were bean-shaped timp hada 
a natural mixture of gold and silver. The ET guaran: 
stamped design to show that the king of Ly ng saved 
teed them to be of uniform value. The des determine 
people the trouble of weighing each coin tead of cattle, 
its value. Traders accepted these coins it 
cloth, gold dust, or other goods as a me saz 
change. Other countries saw the piano 
ian coins and began to make their own coi also invented 

Many historians believe that coins wT At first, the 

independently in ancient China and in In sal tools a 
Chinese used knives, spades, and other m 


m of ex 
of the lye 


mediums of exchange. As early as 1100 B.C, they began 
tuse miniature bronze tools instead of real ones. In 
fine, the little tools developed into coins. 

Coins today have many of the same features that they 
had in ancient times. For example, they have a govern- 
mentapproved design stamped on them, like the coins 
ofancient Lydia. 

The development of paper money began in China, 
probably during the A.D. 600s. The Italian trader Marco 
Polo travelled to China in the 1200's and was amazed to 
see the Chinese using paper money instead of coins. In 
abook about his travels, Polo wrote: “All his [the Chinese 
emperor's] subjects receive it [paper money] without 
hesitation because, wherever their business may call 
them, they can dispose of it again in the purchase of 
merchandise they may require.” 

In spite of Polo's description, Europeans could not un- 
derstand how a piece of paper could be valuable. They 
did not adopt the use of paper money until the 1600s, 


The first coins and paper money 


One of the first coins was 
tis bean-shaped gold stater, 
thove. It was made in Lydia 
during the 500s B.C. 


Miniature tools, such as the 

spade and hoe at the right, 

Were mediums of exchange in 
ina as early as 1100 B.C. 


per 
Mite wa PEY was first used in China. This 
Printed on bark paper in the 1300s. 


Playing-card 
the 1600's and 
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when banks began to issue paper notes, called bank 
notes, to depositors and borrowers. The notes could be 
exchanged for gold or silver coins on deposit in the 
bank. 

Some of the first paper currency in North America 
consisted of playing cards. This playing-card money was 
introduced in Canada in 1685. Canada was then a French 
colony. Money to pay the French soldiers stationed 
there had to be shipped from France. Shipments were 
often delayed, however, and cash grew so scarce that 
the colonial government began to issue playing cards as 
currency. Each card was marked a certain value and 
signed by the governor. Such playing-card money circu- 
lated for more than 70 years. 

Until the 1800's, most of the paper money in circula- 
tion was notes issued by banks or private companies. 
Gradually, governments and central banks took over the 
issuing of banknotes. By the late 1900's, only a few com- 
mercial banks had the right to issue banknotes. 


An ancient Greek coin called a tetra- 
Í  drachmwas issued during the 4005 B.C. 
Í The front of the coin, above left, had a 
Í portrait of the goddess Athena. An ow! 
| was stamped on the back, above right. 


i i during 
d in Canada when it was a French colony 
ala governor signed the back of each card. 
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Money in the North 
American Colonies 
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Wampum, which consisted 
of beads made from shells, 
was used by the Indians to 
decorate garments and keep 
records. The colonists, who 
had few coins, used it as 
money. Most wampum was 
made into necklaces or belts, 


How money is manufactured 


Minting coins. The production of a new coin begins 
with artists’ proposed designs for the coin. After govern- 
ment officials select a design, an artist constructs a large 
clay model of the coin. Most models are about eight 
times the size of the finished coin. The artist does not 
add details because the clay is too soft. Instead, the art- 
ist makes a mould of the clay model and then makes a 
plaster cast from the mould. The plaster is hard enough 
to enable the artist to carve fine details. A machine 
called a reducing lathe traces the finished plaster model 
and carves the design, reduced to coin size, onto a soft 
piece of steel called a master hub. The master hub is 
heat-treated to harden it. A special machine takes an im- 
Pression of the hub to make a set of steel tools called 
master dies, These dies are used to stamp copies of the 
master hub called working hubs. The working hubs are 
employed, in turn, to make working dies, which stamp 
the coins. The master hub and master dies are stored 
and used to make more hubs and dies after the first 
ones wear out. 

Bars of metal are heated and squeezed between 
heavy rollers into strips the thickness of a coin. A ma- 
chine punches out smooth discs of metal, called blanks, 
from the strips. The blanks are the size of coins but have 
no design. The blanks are fed into an upsetting machine, 


The oak-tree shilling was one of the first 
coins made in Massachusetts. The colony 
began to issue coins like the one above in 1660. 


i i . dom used, and the Brit- 
e in the North American Colonies. Paper currency was sel e d 
ETTA colonies to mint coins. As a result, the colonists used any foreign coins they 
could get. Indian wampum and other goods also circulated as money. 


The escudo was used throughout the Amer- 
icas. The 8-escudo coin above was minted in 
the reign of King Ferdinand VI of Spain. 


A 3-shilling note, /eft, was is- 
sued by the colony of New 
Jersey in 1776. A numberof 
colonies issued their own 
paper currency. 
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which puts a raised rim around the edge of pean 
Then, they are fed into a coining press. The oe bo 
two working dies to impress the coin’s design 0! 
sides of each blank in one operation. i 

The mint ships the finished coins to a central ree 
national bank for distribution to commercial ban! a 
tral bank also removes worn and damaged oe 
circulation. The mint melts these coins and uses 
metal to make new coins. b 

Printing paper money. The production of ae 
note begins when artists sketch their ber design: 
secretary of the treasury must approve the ‘A machine 
Engravers cut the design into a steel plate. A against @ 
called a transfer press squeezes the engravat face. 
soft steel roller, making a raised design on i other 
After the roller is heat-treated to harden it, sah roller 32 
transfer press reproduces the design from sheet 0 
times on a printing plate. Each plate prints i the notes: 
Notes. Separate plates print the two seer hight 

Government printing factories general Y aio. de 
speed presses to print sheets of paper taia as seals 
sign is printed first. Then security features operation. 
and serial numbers are added in a separate r notes 
The sheets are cut into stacks of notes. mi ach star 
are replaced with new ones called star noi te it replaces 
note has the same serial number as the noe replace- 
but a star after the number shows that it is a" 


ment note. The notes are shipped to a central bank, 
which distributes them to commercial banks. 

Most small value notes wear out after a year or two in 
tirculation. Larger denominations last for years because 
they are handled less often. Banks collect worn-out 
notes and ship them to a central bank for replacement. 
The central bank destroys worn-out money. 


Money and the economy 


The quantity of money in a country affects the level of 
prices, the rate of economic growth, and therefore the 
amount of employment. If the money supply increases, 
people have extra money to buy things, and their de- 
mand for products grows. In response to the growing 
demand, manufacturers hire more workers to increase 
output Earnings rise and spending increases, leading to 
further economic growth. However, if output cannot 
keep pace with demand, prices will increase. A continu- 
ing rise in prices is called inflation. Inflation may cause 
problems for people whose income does not keep pace 
With rising prices. 


How coins are made 
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If the money supply shrinks, people have less to 
spend. Goods and services remain unsold. Prices fall. 
Manufacturers cut back on production, and many busi- 
nesses lay off workers. 

The main economic goals of nearly all countries are 
to promote economic growth and high employment 
with a minimum increase in prices. A governments chief 
methods of promoting these goals are by its monetary 
policy and its fiscal policy. Monetary policy refers to 
how a government manages the nation’s money supply. 
Fiscal policy refers to a governments taxing and spend- 
ing programmes. To stimulate the economy, a govern- 
ment may increase the money supply, reduce taxes, or 
boost its own spending. 

The following discussion deals mainly with monetary 
policy. For information on fiscal policy, see Economics 
(Economic stability). 

The value of money is defined by economists as the 
quantity of goods and services that the money will buy. 
If prices go up or down, the value of money also 
changes. A major aim of any government's monetary 


Coins are made in a government factory called a mint. Bars of metal are rolled into strips. A ma- 
chine punches coin-sized discs, called b/anks, out of the metal strips. The blanks are fed into a 
coining press, which stamps a design on both sides of each blank. 


witgning a new coin starts with a 
Mber of sketches. After a design has 


fen selected, an artist mak 
R es a large 
Model of the coin, j 


Reducing the design to coin size is 
done by a reducing lathe. This machine 
traces the model coin and carves it in 
miniature on a steel hub. 


Cutting the hub is done by a sharp tool 
on the other end of the reducing lathe. 
The hub is heat-treated to harden it and 
used to make a set of coin-stamping dies. 


inished 

EE Ytho blanks removes imper. Inspecting the newly minted Sn, Cops 1o done by machines The mint 
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552 Money 


policy is to keep prices stable and thus preserve the 
value of money, also called its purchasing power. Today, 
people worry most about inflation, which lowers the 
value of money. If prices double in Australia, for exam- 
ple, a dollar buys only half as much as before, and so 
the value of money has dropped one-half. You some- 
times read or hear such a statement as “Money today 
has only one third its former value.” That statement 
means three money units buy only as much as one unit 
bought at an earlier time. The earlier time chosen for 
comparison is called the base period. Another way of 
describing the same price rise is to say that prices have 
risen 200 per cent since the base period. The rate of in- 
flation is the rate at which prices in general are rising 
and the rate at which the value of money is falling. 
Rapid, uncontrolled inflation can severely damage a 
country’s economy. For example, prices in Germany in- 
creased 10 billion times from August 1922 to November 
1923, Such severe inflation is called hyperinflation. The 
value of the German mark dropped so sharply and so 
rapidly that employers paid workers twice a day. Marks 


How paper money 
is made 


Designing a new banknote begins 
with a number of artist's drawings. 


Printing is done by fast presses that 
print thousands of sheets an hour. Sepa- 
rate plates print the front and back of the 
notes. Serial numbers are added later, 


A government printing factory makes banknotes. The factory uses special paper and ink that have been 
manufactured to its specifications to produce long-lasting money. High-speed presses print sheets of 32 
notes each. The sheets are then cut into separate notes. 


Making an engraving. An engraver cuts 
the design into a steel plate. A machine 
called a transfer press copies the engrav- 
ing 32 times ona printing plate. 


Inspecting the new notes. The printed 
sheets are cut in half and examined, The 
inspectors mark any imperfect notes. 
Later, such notes are replaced. 


became so worthless that no one would take them, and 
people began to use barter instead of money. Employ- 
ers paid workers by giving them some of the goods they 
produced. People spent so much time trading for the 
things they needed that production nearly came to a 
halt. The hyperinflation ended after the government in- 
troduced a new currency. 

Inflation has many causes. But in most cases, prices 
cannot continue to rise without increases in the quantity 
of money. There never has been severe inflation without 
a large expansion in a nation’s money supply. 

Definitions of the money supply. The money sup- 
ply includes more than just coins and paper money, In 
fact, bank current account deposits are the most com- 
mon form of money in many countries. In the United 
States, about three-fourths of all payments are made by 
cheque. Cheques are a safe and convenient medium of 
exchange. In addition, a cancelled cheque provides writ- 
ten proof that payment was made. 

Economists define the money supply in various ways, 
depending on which assets they include in their meas- 


Inspecting the printing plate en 
that it has no flaws. During printing, par 
will be forced into the engraved lines 0' 
the plate to pick up ink. 


i e by 
Counting and stacking wed Order of 


i 
machine that puts the notes hem if 
their serial numbers and bands 
stacks of 100 for delivery to 


ments. The definitions change as the banking system 
nges. Two major definitions of the U.S. money sup- 
e called M-1 and M-2. 
-1 consists of current account deposits, also called 
mand deposits; traveller's cheques; and currency. 
M-2 consists of M-1 plus money invested in savings 
counts at commercial banks, at savings banks, and at 
ings organizations. Such savings, called time depos- 

not immediately available to make purchases. 
aver first has to withdraw the money, and the bank 
wings organization can require advance notice of 
ndrawal. However, most people can easily convert 
jr savings to cash or current account deposits. In in- 
strial countries, M-2 is generally several times the 

of M-1. 
low the money supply is determined. The size of 
ountry's money supply is determined differently if the 
luntry uses commodity money or fiat money. Com- 

ity money typically consists of valuable metals, es- 
pecially gold or silver. Fiat money is of little value itself. 

fit has value because people are willing to accept it. 

increase the likelihood of people accepting its 
ney, a government may make the currency legal ten- 
‚Then, the law requires people to accept the money 
value. 
nation uses commodity money, the money supply 
mined by the cost of producing the metal and 
€ of production. During the late 1800's and early 

, many countries were on the gold standard, 
ich is a commodity money system. Each country 
mised to redeem its currency for a specified amount 
id. For example, a U.S. dollar was officially valued at 
Wut 26 grains (1.7 grams) of gold. The amount of 
ey countries could issue depended on how much 
as being mined in the world. A decline in gold 
during the 1870's and 1880s slowed the growth 
money supply and caused prices to fall. The eco- 
lic problems ended only after the discovery of new 
elds in South Africa and after the invention of a 
efficient method of extracting gold from the rocks 
lich it is found. 
he United States and most other countries today are 
le fiat Money system. Under this system, the money 
does not depend on the production of any com- 
“Instead, the national government controls the 
Supply. The government does so through its cen- 
Ik, which is a government agency in most coun- 
Country's central bank issues currency, regulates 
ies of the country’s commercial banks, and 
4 ms other financial services for the government. 
deral Reserve System is the central bank of the 
States. The central bank of India is the Reserve 
cof India. Other central banks include the Reserve 
k of Australia in Australia, Deutsche Bundesbank in 
many, Bank Ceannais na hÉireann in Ireland, Bank 

a Malaysia in Malaysia, and the Bank of England in 

d Kingdom. 
i role of a central bank. Most countries have a 
€ central bank, though in some countries the cen- 
Dank has several offices or branches. Some central 
” Such as the Bank of England, act as agents carry- 
government decisions. Other central banks, such 
own d €deral Reserve in the United States, make their 
_ “*tisions and carry them out. Most large commer- 
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cial banks belong to the central banking system. Com- 
mercial banks use the central bank much as people use 
a bank in their community. Each commercial bank must 
keep a certain sum of money either as currency in its 
vaults or as deposits at its central bank. This sum is a 
percentage of the commercial bank's own deposits and 
is called a reserve requirement. The reserve require- 
ment is set by the central bank. A member bank may 
withdraw any excess deposits at the central bank to get 
currency. It may also borrow from the central bank. The 
central bank may have the authority to set reserve re- 
quirements for all deposit-taking institutions. 

The central bank can control the money supply in sev- 
eral ways. It may raise or lower the discount rate or 
bank base rate, which is the interest rate that commer- 
cial banks pay to borrow from central banks. Or the cen- 
tral bank may raise or lower reserve requirements. Rais- 
ing the discount rate or the reserve requirement 
reduces the ability of banks to make loans and thus 
shrinks the money supply. Lowering the discount rate or 
the reserve requirement has the opposite effect on the 
money supply. 

However, the central bank's chief means of adjusting 
the money supply is by buying and selling government 
securities. These activities are called open-market oper- 
ations. If the central bank wants to increase the quantity 
of money, it makes an open-market purchase. It buys 
government securities from banks and other businesses 
and from individuals. The central bank pays for the secu- 
rities with a cheque. The sellers now have more money 
than before, and so there is more money in the econ- 
omy. When the sellers deposit the cheques at their 
bank, the supply of money may increase further. As a re- 
sult, the quantity of money in the economy will rise by 
even more than the amount of the open-market pur- 
chase. To reduce the money supply, the central bank 
sells securities in an open-market sale. 

The central bank's ability to control the money supply 
might make it seem easy to adjust the supply to pro- 
mote the government's economic goals. For example, 
the central bank could expand the money supply when- 
ever unemployment increased, thus creating more jobs. 
It could reduce the money supply whenever inflation 
occurred, thus holding prices down. But use of mone- 
tary policy to control the economy is far more difficult 
than it seems. 

Monetary policy is often ineffective because changes 
in the money supply do not affect the economy immedi- 
ately. If the effect of a change is long delayed, it may 
strike the economy at the wrong time. For example, the 
government or central bank might decide to increase 
the money supply in the hope of reducing joblessness 
within six months. But the drop in unemployment might 
not come for a year or more, by which time unemploy- 
ment might have already begun to fall for other reasons. 
Instead of reducing joblessness, the central bank's ac- 
tion might then only fuel inflation. 7 

The central bank's task is also difficult because it is 
likely to increase unemployment when it tries to reduce 
inflation, and vice versa. If the central bank fights infla- 
tion by reducing the money supply, employers may cut 
back on production and more workers will lose their 
jobs. If the central bank boosts the money supply to 
create more jobs, price increases may follow. 
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In such cases, the central bank may have difficulty decid- 
ing what to do. Some economists believe that the best 
way to fight inflation and unemployment is by a gradual, 
continuous increase in the money supply instead of fre- 
quent adjustments. 


International finance 


Much trade takes place between countries. For exam- 
ple, Americans buy French cheese and Japanese cars, 
and the French and Japanese buy American aeroplanes 
and blue jeans. Most imported goods must be paid for 


in the currency of the selling country. A car dealer in the 
United States who buys Japanese cars gets yen by buy: 
ing them from a bank at the current exchange rate, An 
exchange rate is the price of one country's Currency ex- 
pressed in terms of another country’s currency. If the ex. 
change rate were 100 yen to the U. S. dollar, for exam- 
ple, the American dealer would have to buy 12,000US, 
dollars in yen to pay for a Japanese car that cost 1.2 mil- 
lion yen. 

Exchange rates are determined in foreign exchange 
markets. The rates vary from day to day in relation to in- 


How a central bank A central bank such as the Federal Reserve System of the United States, regulates its 
adjusts the money supply country's money supply. This chart shows how the Federal Reserve puts more money 
into circulation. To shrink the money supply, the Federal Reserve takes Opposite ac- 
tions. 
The Board of Governors of the Federal 
Reserve System reviews data on employ- 
ment, industrial output, inflation, and 
other economic trends. It decides to in- 
crease the money supply. 
OF 
The discount rate is the interest rate ` Open-market operations involve The reserve irement is the 
requirem 
banks pay to borrow from the ing and selling government Games Ts amount of money banks must keep 
Federal Reserve, | the rate boost the money supply, the Federal Re- on reserve. Lowering the require- 
encourages banks to grant loans. serve buys securities, ment lets banks make more loans, 
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ternational demand for various currencies. If Americans 
buy more Japanese products, for example, the U.S. de- 
mand for yen increases and the yen rises in price 
against the dollar. This system is known as floating ex- 
change rates or flexible exchange rates. 

Most countries do not allow the exchange rate for 
their currency to float freely, however. Each country has 
holdings of foreign currency. If the exchange rate falls 
too far, the government will use some of its foreign 
holdings to buy enough of its own currency to stabilize 
the exchange rate. 

The balance of payments is the difference between 
a nation’s receipts of foreign currency and its expendi- 
tures of foreign currency. A country's balance of pay- 
ments affects its exchange rate. The world price of a 
country's currency tends to rise if the country's receipts 
exceed its expenditures. This condition is called a ba/- 
ance-of-payments surplus. A country's currency will 
tend to decline on world markets if more money flows 
out of the country than comes in. This condition is called 
a balance-of-payments deficit. 

The primary influences on the balance of payments 
are income levels and rates of inflation. Suppose income 
levels rise more quickly in other countries than in Aus- 
tralia, People in other countries then will increase their 
imports of Australian goods, Australia will export more 
than it imports, creating a balance-of-payments surplus 
and causing the world price of Australian dollars to in- 
crease. If inflation causes prices to rise more quickly in 
Australia than abroad, foreign goods become cheaper 
for Australians to buy and they import more. This situa- 
tion creates a balance-of-payments deficit and causes 
the Australian dollar to drop in price. 

International reserves, Each country has official 
holdings of foreign currency that it uses to stabilize 
change rates and to pay international debts. These hold- 
ings are called international reserves, The U.S. dollar 
plays a special role in international reserves, partly be- 
cause the United States is one of the world’s leading 
trading nations, Many countries keep nearly all their in- 
ternational reserves in U.S. dollars, and most countries 
are willing to accept payment in dollars. To some extent, 
the U.S. dollar thus functions as an international medium 
of exchange. Countries which belong to the European 
Community, such as France, Germany, Italy, and the 
United Kingdom, increasingly make payments from their 
reserve in ecus (European Currency Units). 

The International Monetary Fund (IMF) is an organiza- 
tion that works to improve financial dealings between 
countries. The International Monetary Fund has intro- 
duced a type of international reserves called Special 
Drawing Rights (SDR’s). Member countries of the IMF 
can use these reserves to settle accounts among them- 
selves, Unlike other reserves, SDR's exist only as entries 
on the account books of the IMF. Some economists 

think SDR’s eventually will become widely used as an in- 
ternational medium of exchange. 


Related articles in World Book. See Bank and Economics. 
See also the following articles: 
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Cent 
Dime 


Franc 
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Kopeck Penny Rial 
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Krone Peso Rupee 
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Nickel Quetzal Yuan 
Historical currencies 
Denarius Guinea 
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Farthing Sou 
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Negotiable instruments 


Bill of exchange Money order 
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Letter of credit Traveller's cheque 
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Balance of International Finance 
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Convertibility tary Fund 
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1. How money developed 
A. The first minted coins 
B. The development of paper money 
Il. How money is manufactured 
A. Minting coins 
B. Printing paper money 
Ill. Money and the economy 
A. The value of money 
B. Definitions of the money supply : 
C How the money supply is determined 
D. The role of a central bank 
IV. International finance 
A. The balance of payments 
B. International reserves 


Questions 


How did people obtain the things that they needed bi 
money? 

When were coins invented? 

Where was the first paper money used? r 

What were some of the things that people in ti 
money? 

What is an exchange rate? 

How does inflation affect the value of money? untry’s ecor” 

How does a balance of payment deficit affect a co! 


omy? IMF)? 
What is the role of the International Monetary Fund f 
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Money market fund is a mutual fund that invests 

only in short-term securities. The term money market re- 
fers to the buying and selling of such securities. Money 
market funds are also known as liquid asset funds, cash 
funds, or money funds. 

Many institutions need to borrow money for short pe- 
riods of time—a year or less. Such institutions include 
overnment, banks and other financial firms, and corpo- 
rations. The securities that these institutions sell in the 
money market yield returns closely tied to current inter- 
est rates. Common types of money market securities in- 
clude treasury bills and certificates of deposit. 

Like all other mutual funds, money market funds pool 
the money of many investors and pay them interest. The 
interest rate that is paid varies, depending on current 
market conditions. But it generally exceeds the rate 

small investors can get in savings accounts that have 
limits on interest rates payable. Governments do not in- 
sure the money in money market funds. But the money 
market funds invest mainly in low-risk securities and are 
considered safe. 

Money market funds were introduced in the United 
States in 1970. They became popular in 1978 when their 
low initial investment, high yields, and safety led to their 
spectacular growth in Australia, Canada, and the United 
States. However, that trend was halted in 1982, when 
other savings institutions began to offer accounts that 
provided yields similar to those of money market funds. 

See also Investment (Mutual funds); Mutual fund. 
Mongol Empire was the biggest land empire in his- 
tory. Its territory extended from the Yellow Sea in east- 
ern Asia to the borders of eastern Europe. At various 
times it included China, Korea, Mongolia, Persia (now 
Iran), Turkestan, and Armenia. It also included parts of 
Burma, Vietnam, Thailand, and Russia. 

The Mongols, who eventually became known as the 
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Tatars, were the most savage conquerors of history. But 
the extent of their vast empire contributed to increased 
contacts between peoples. Migrations among different 
regions of the empire fostered these contacts and pro- 
moted trade. Roads were built to connect Russia and 
Persia with eastern Asia. Many Europeans went to China, 
and Chinese found their way into Russia and other parts 
of Europe. Printing and other Chinese inventions such as 
paper, gunpowder, and the compass are believed to 
have been introduced to western Europe during Mon- 
gol times. 

The Mongols originally consisted of loosely organ- 
ized nomadic tribes in Mongolia, Manchuria, and Si- 
beria. They lived in felt tents called yurts, and reared po- 
nies, sheep, camels, oxen, and goats. They ate mainly 
meat and milk. Every Mongol was a soldier, and a skilful 
marksman with bow and arrow. Mongols were also dar- 
ing horsemen, more at home in the saddle than on foot. 


Early empire 


Genghis Khan. In the late 1100's, Temüjin, a Mongol 
chieftain who later became known as Genghis Khan, 
rose to power as khan (see Khan). He began to unify and 
organize the scattered Mongol and other nomadic 
tribes into a superior fighting force. Genghis Khan was 
shrewd, ruthless, ambitious, and a strict disciplinarian. 
In 1206, he became the undisputed master of Mongolia, 
and “lord of all the peoples dwelling in felt tents.” Gen- 
ghis Khan then set out on a spectacular career of con- 
quest that continued until his death in 1227. 

Genghis Khan aimed to train the best disciplined and 
most effective army of his time. As part of his military 
strategy, he formed an officer corps from Mongols who 
were trained in military tactics. These men were then 
stationed with various tribes as a training force. The 
Mongol tribes specialized in the art of siege. They used 
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storming ladders and sandbags to fill in moats. Besieg- 
ers approached fortress walls under the protection of 
gigantic shields. Each tribe prepared a siege train, which 
consisted of special arms and equipment. 

Invasions. Genghis Khan wanted to conquer China to 
the south. He attacked first Xi Xia, a state that was lo- 
cated in northwest China. Xi Xia represented the Chinese 
military pattern, with Chinese-trained armies and Chi- 
nese-built fortresses, In this campaign, Genghis Khan 
could evaluate his armies, and train them for war against 
China. 

The Mongols subdued Xi Xia, and then turned to 
North China. There a nomadic tribe called the Ruzhen 
had established the Jin dynasty. Genghis Khan chose 
spring for his assault on China, so that his horses would 
have food when crossing the Gobi Desert. Warriors car- 
ried everything they needed on the march, and each 
rider had a spare horse. The hordes drove herds of cat- 
tle for food in the desert. The Mongol conquest of North 
China took four years and ended in 1215. 

Before completing the conquest of China, Genghis 
Khan turned westward into central Asia and eastern Eu- 
rope. His armies charged into the steppes of Russia and 
the Muslim lands, including Persia. They came within 
reach of Constantinople (now Istanbul), and destroyed 
much of Islamic-Arabic civilization. 

All along their routes, the Mongol armies ruthlessly 
eliminated any resistance. They spread terror and de- 
struction everywhere. When conquered territories re- 
sisted, the Mongols systematically slaughtered the pop- 
ulation of entire cities, They laid waste to North China so 
completely that a horseman could ride long distances 
without coming across any sign of habitation. 

Genghis Khan died in 1227. The Mongols pushed into 
Europe under Ogotai, a son of Genghis Khan. In 1241, 
about 150,000 Mongol riders laid waste toa large part 
of Hungary and Poland, and threatened the civilization 
of western Europe. Ogotai died in the midst of this cam- 
paign. His death forced the Mongol generals to break 


off their European campaign and return to Mongolia to 
elect a new khan. 


Later empire 


Kublai Khan, a grandson of Genghis Khan, com- 
pleted the conquest of China after attacking the Song 
dynasty in South China. Kublai Khan then founded the 
Yuan dynasty, which lasted from 1279 to 1368, He estab- 
lished the Mongol capital at Cambaluc, the site of pres- 
ent-day Beijing. Further attempts to extend the Mongol 
Empire to Japan were unsuccessful. Mongol warriors 
fought unsuccessfully at sea and in the tropical climate 
of Southeast Asia. 

The Mongols under Kublai Khan had a reputation for 
some tolerance. Kublai permitted the existence of vari- 
ous religions. He enlisted the services of Muslims, 
Christians, Buddhists, and Taoists. He accepted Confu- 
cianism and Chinese political ideas, although he 
avoided having too many Chinese in high offices, In Per- 
sia and other Islamic lands, many Mongols adopted 
Muslim customs and the Muslim faith. 

European contacts. Marco Polo was one of the most 
famous Europeans to travel to the Orient at this time. His 
travel records contain much interesting information 
about the Mongols. His reports of beautiful Chinese cit- 
ies and the riches of the country he called Cathay did 
much to arouse the interest of Europeans in exploring 
the possibilities of trade with the Orient. Many Euro- 
peans, including Christopher Columbus, then sought to 
go to the Orient by the sea route. 

The Khan expressed a desire to have more missionar- 
ies sent to China. Dominican and Franciscan missionar- 
ies travelled to China and were welcomed by the Khan 
in Cambaluc, A Franciscan, John of Montecorvino, built 
a church in the capital and converted many people to 
Christianity. 

Decline. The Mongol Empire did not last long, be- 
cause it was too big and had no unity of culture. Actu- 
ally, it began to disintegrate shortly after it reached its 
peak of expansion in the late 1200's. The Mongols were 
dauntless fighters, but had little experience in adminis- 
tration. They relied upon other peoples to look after the 
affairs of their empire. They brought foreigners into 
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A is a country that lies between China and 
®ast-central Asia. Mongolia is a rugged land. 
and towering mountain ranges cover much of 
/ The bleak Gobi Desert blankets much of 
tern Mongolia. Temperatures are usually very 


cold or very hot. Mongolia‘s little rainfall occurs in a few 
summer storms. 

Many Mongolians rear livestock. Mongolian herders 
once wandered over the grassy plateaus where their an- 
imals grazed. Today, many herders work on cooperative 
livestock farms set up by the government. Industry em- 
ploys an increasing number of people. 

Mongolia is the original home of an Asian people 
called Mongols. The Mongols built the largest land em- 
pire in history during the 1200's, They conquered an 
area from eastern Asia to eastern Europe. China ruled 
Mongolia from the 1680's to 1911. Mongolia was then 
called Outer Mongolia. A Mongol region to the south, 
called /nner Mongolia, is still part of China. 

Government. Mongolia’s president, the most power- 
ful official in the country, is elected by voters to a four- 
year term. The president is the head of the armed forces 
and nominates the prime minister, who carries out the 
day-to-day operations of government. The prime minis- 
ter and president nominate the ministers who make up 
the Cabinet. 

Mongolia‘s people elect members of a national legis- 
lature called the State Great Khural to four-year terms. 
The 76-member State Great Khural makes decisions re- 


Facts in brief about Mongolia 


ital: Ulan Bator. 
cial language: Mongolian. 

Area: 1,566,500 km?. Greatest distances—east-west, 2,414 km; 
north-south, 1,271 km. 

Population: Estimated 1996 population—2,560,000; density, 2 
people per km’; distribution, 61 per cent urban, 39 per cent 
rural. 1989 census—2,043,400. Estimated 2001 population— 
2,896,000. 

Chief products: Agriculture—camels, cattle, goats, grain, 
horses, meat, milk, potatoes, sheep, vegetables. Manufactur- 
ing and processing— building materials, felt, processed foods, 

, textiles. Mining—coal, petroleum. 
ag: Vertical Saiecaiell blue, and red, with gold symbols 
on the left stripe. The flag was adopted in 1992. See Flag (pic- 
ture: Flags of Asia and the Pacific). 


Money: Currency unit—tughrik. One tughrik=100 mongo. 
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garding domestic and foreign affairs. It also appoints 
(approves) the prime minister and Cabinet, 

Communists gained control of Mongolia’s govern- 
ment in 1921. The Communist Party became Mongolia’s 
only political party. In 1990, Mongolia adopted a demo- 
cratic, multiparty system of government. The Commu- 
nist Party broke up, and many new parties were formed. 
The strongest of these new parties, the Mongolian Peo- 
ple’s Revolutionary Party, is made up mostly of former 
Communist Party members. 

For administrative and judicial Purposes, the country 
is divided into 18 provinces called Aimags and three in- 
dependent cities. These cities are Ulan Bator, Mongo- 
lia's capital, and Darhan and Erdenet. 

People. Nearly all the people of Mongolia are Mon- 
gols. Some Chinese, Kazakhs, and Russians also live in 
Mongolia. The official language of Mongolia is Mongo- 
lian. Mongolian has several dialects. Most of the people 
speak Khalkha Mongolian, which is the official dialect. 
Mongolian is written in a special form of the Cyrillic al- 
phabet, the alphabet of the Russian language. There is 
however, a growing movement to replace the Russian 
alphabet with an old Mongolian alphabet. Lamaism (a 
form of Buddhism) and Shamanism are the chief reli- 
gions in Mongolia, Religious Practice was discouraged 
under Communist rule, but Mongolia's democratic gov- 
ernment permits greater religious expression. 

About half of Mongolia’s people live on livestock 
farms. The farms are like huge ranches with small towns 
in the centre. The central buildings include houses, of- 
fices, shops, and medical centres for the people and ani- 
mals. The state runs some farms for growing crops. 

Few Mongolians still follow the traditional way of life 
of nomadic herders. Those who do, journey from place 
to place with their animals. They live in felt tents called 
ger or yurts, which help protect them from the intense 
heat and cold. The government is gradually settling the 
nomads on farms. 

The Mongolian State University was founded in Ulan 
Bator in 1942. The country has teacher training colleges 

and technical schools where students study such sub- 
jects as agriculture, economics, and medicine. 


On the Mongolian plains, 
wandering nomads live in col- 
lapsible tents called ger or 
yurts, right. The dwelling is 
made of layers of felt covered 
with canvas or hide. The en- 
closed pen, foreground, is for 
livestock. The governmentis 
gradually settling the nomads 
on farms. 


Land. No part of Mongolia lies less than 500 metres 
above sea level. The Altai Mountains in the west rise to 
more than 4,300 metres. A high plateau between the 
Altai Mountains and the Hangayn Mountains in central 
Mongolia has many lakes. Uvs Lake, the largest, pp 
about 3,500 square kilometres. Dense forests cover the 
Hentiyn Mountains, northeast of Ulan Bator. Eastern 
Mongolia is a lower plateau of grassland. It becomes 
less fertile as it nears the Gobi Desert. S 

Mongolia gets very hot and very cold. Tempen T 
ranging from —49° to 36° C have been recorded in a 
Bator. Snowfall and rainfall are usually light. Heavy rai 
may occur in July and August. Violent earthquakes 
sometimes shake Mongolia. 
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tance to the Mongolian economy. Building Tand wodl 
processed foods, tent frames and felts, wool al matches 
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History. Various groups of Mongols were united 
under Genghis Khan in the early 1200's. Genghis Khan 
and his grandson Kublai Khan extended the Mongol Em- 
pire from Korea and China westward into Europe. The 
empire broke up in the late 1300's. See Mongol Empire. 

Mongol princes reunited Mongolia in the late 1500's 
and converted the people to Lamaism. In the early 
1600s, the Manchu rulers of Manchuria gained control 
of inner Mongolia. The Manchus conquered China in 
1644 and seized Outer Mongolia in the 1680s. Mongo- 
lia, like China, had little contact with other nations dur- 
ing the 1700's and the 1800's. See Manchus. 

The Mongolians drove Chinese forces out of Outer 
Mongolia in 1911. They appointed a priest, called the 
living Buddha, as king, and appealed to Russia for sup- 
port In 1913, China and Russia agreed to give Outer 
Mongolia control over its own affairs. Legally, Outer 
Mongolia remained Chinese territory. But, in fact, it 
came largely under the control of Russia. In 1920, during 
Russia's civil war, anti-Communist Russian troops occu- 
fied Outer Mongolia and ruled it through the Living 
Buddha. Mongolian and Russian Communists gained 
‘control of Outer Mongolia’in 1921. They established the 
Mongolian People’s Republic in 1924, after the Living 
Buddha died. The Soviet Union was formed in 1922 
under Russia's leadership, and it existed until 1991. 

Inthe late 1980's, reforms resulted in more freedom 
for people in the Soviet Union and Communist coun- 
tries of Eastern Europe. Influenced by these changes, 
Mongolians held demonstrations in 1990 for more free- 
dom, As a result, the country’s Communist Party gave up 
its Monopoly on power and a multiparty system was 
adopted, Free elections were held in July 1990. Commu- 
nists Won a majority of seats in the legislature. 

New elections were held in June 1992. By then, the 
Communist Party had broken up. In the election, the 
Mongolian People's Revolutionary Party (MPRP), mostly 
Made up of former Communist Party members, won a 
lige majority of the legislative seats. In 1993, Mongo- 
lans Voted in the country's first direct presidential elec- 

on. The people reelected President Punsalmaagiyn 
Ochitbat, defeating MPRP candidate Lodongiyn Tudev. 
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Mongolism. See Down's syndrome. 

Mongoloid race. See Races, Human (How races are 
classified). 

Mongoose is the name of several closely related small 
animals that live in Africa, India, southern Asia, and 
southern Europe. They are related to the civet and the 
genet (see Civet). The common mongoose is about 40 
centimetres long and has stiff, yellowish-grey hair that is 
grizzled with brownish-black. It has a fierce disposition 
but can be tamed. 

The mongoose is best known for its ability to kill 
snakes. It is not immune to poison, but its swiftness al- 
lows it to seize and kill poisonous snakes such as the 
cobra. The mongoose also kills mice, rats, poultry, wild 
birds, and other small animals. It also eats birds’ eggs. 

Mongooses live in a wide variety of habitats. Most 
live on the ground, but some still hunt in trees. In the 
mornings, mongooses often stretch out and sun them- 
selves. 

The mongoose has been introduced into Jamaica, 
Cuba, Puerto Rico, Hawaii, and other parts of the world 
to destroy rats. However, in most cases, the mongooses 
have done more damage to native birds than to the rats. 
Because of this, mongooses cannot be taken into sev- 
eral countries without a licence. 

Scientific classification. The mongoose belongs to the fam- 
ily Herpestidae. There are about 17 genera. One genus, Her- 
pestes, includes many Asiatic mongooses. 

Mongrel. See Dog (Kinds of dogs). 

Monitor is the name of a group of about 30 kinds of 
lizards that live in the Solomon Islands, New Guinea, 
Australia, the East Indies, southern Asia, and Africa. In 
Australia, monitors are called goannas. A monitor has a 
long head and neck, and a narrow, deeply forked 
tongue. The body is usually black or brown with yellow 
bands, spots, or mottling. The legs are short and power- 
ful, and the tail has a whiplike end. Monitors are usually 
at least 1 metre long. One, the Komodo dragon, is often 
3 metres long. This species lives on the Lesser Sunda Is- 
lands of Indonesia. 

When a monitor is cornered, it stands high on its legs 
and puffs up its body. This display makes the animal 
look larger than it is. A monitor may also defend itself by 
using its tail like a whip or by biting with its sharp teeth. 

A monitor will eat almost any animal it can kill, includ- 
ing other reptiles, birds, small mammals, large insects, 
and crustaceans. Many monitors live near water, and 
they are all good swimmers and divers. When they 


A mongoose prepares to eat 
a snake it has killed. The mon- 
goose can fight snakes suc- 
cessfully because of its ability 
to dodge and pounce with 
lightning speed. 
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swim, they hold their legs against their sides, driving 
themselves forward by weaving their bodies and tails. 
They also climb well. Monitors lay eggs. The best- 
known species are the Komodo dragon, the Nile moni- 
tor of Africa, the water monitor, which lives from India 
to northern Australia, and Gould's monitor of Australia. 


Scientific classification. Monitors are in the monitor family, 
Varanidae. The Komodo dragon is Varanus komodoensis; the 
Nile monitor, V. niloticus; the water monitor, V. salvator; and 
Gould's monitor, V. gouldii. 


See also Komodo dragon; Lizard (picture). 
Monitor. See Television (The control room). 
Monitor and Merrimack were two ships that 
fought a famous naval battle in the American Civil War 
(1861-1865). The two ships were called ironclads be- 
cause they had been covered with iron. The battle, 
which ended with little damage to either the Union's 
Monitor or the Confederacy's Merrimack, focused 
worldwide attention on the importance of armour- 
plated ships. It was also one of the first sea battles in 
which the opposing ships were manoeuvred entirely 
under steam power. 

The Merrimack, or Merrimac, originally was a 
wooden frigate. Union troops sank it when they evacu- 
ated the Navy yard at Portsmouth, Virginia, U.S.A., after 
the war began in 1861. Confederate forces raised the 
ship and covered it with iron plates. They renamed the 
ship the Virginia, though it is often referred to by its 
original name. 

On March 8, 1862, the Virginia sank two Union ships 
at Hampton Roads, Virginia, and ran three others 
aground. The Virginia returned the next day, but it found 
a Union ironclad, the Monitor, waiting. The Monitor was 
built of iron as well as being ironclad. John Ericsson, a 
Swedish-American inventor, had designed this “cheese 
box on a raft’ for the Union (see Ericsson, John). 

The two ships battled for more than three hours. But 
their shells had little effect on either vessel, and the bat- 
tle ended in a draw. Within the year, however, both 
ships were lost. The Virginia was destroyed to keep it 
from being captured by the Union. The Monitor filled 
with water and sank while being towed at sea in a storm. 

In 1974, Duke University scientists announced that 
they had located the Monitor at the bottom of the Atlan- 
tic Ocean. They reported that the ship lay about 25 kilo- 
metres south of Cape Hatteras, off the coast of North 
Carolina. 

Monk is a man who has separated himself from ordi- 
nary ways of life to devote himself to his religion. Monks 
have played a prominent role in Christianity, especially 
in the Roman Catholic and Eastern Orthodox churches. 
Monks are also important in certain types of Buddhism, 
Jainism, Islam, and Hinduism. 

Monks devote themselves to work, study, and prayer. 
To become a monk, a man must join a religious order. 
After a period of training, he is initiated into the order in 

a formal ceremony. As part of the initiation, a Christian 
monk takes vows of poverty, chastity, and obedience, 
Promising to own no property, to refrain from sexual ac- 
tivity, and to obey superiors. In many orders, monks live 
in communities called monasteries. Each order follows 
its own set of guidelines, called a rule. 
See also Monastery; Monasticism; Religious life; 
Buddhism (The sangha). 


Monk, George (1608-1670), was an English general 
and naval commander. His name is also spelled Mon 
He arranged the restoration of the Stuarts to the E 
throne in 1660. 

Monk joined the army at the age of 17. He com- 
manded Irish troops for the king in the English Civil 
in the 1640's, which ended with the triumph of 
ment and Oliver Cromwell (see Cromwell, Oliver), T 
parliamentary troops defeated Monk in 1644, and im 
prisoned him in the Tower of London for two years, 
Cromwell then offered to free him if he would sei 
the army of the Commonwealth of England. Monk dit 
so, and was made a lieutenant general. 

He served the Commonwealth as commandering 
of Scotland from 1651 to 1652 and from 1654 to 1659 
helped command the English Navy in 1652 and 1653, 
and defeated the formidable Dutch Navy in severalb 
tles. i 

After the death of Cromwell in 1658, Monk mad 
sible the peaceful return of Charles Il. The Presbyt 
members who had been driven out of Parliament ini 
1648 were brought back. Their presence in Parliamet 
made certain a majority in favour of restoring the tu 
king. Monk quietly shifted the armed forces throug 
England in such a way that there would be no chanci 
an uprising. 

Monk brought back Charles II in 1660. Charles re- 
warded Monk by making him Duke of Albemarle, privy 
councillor, and lord lieutenant of Devon and Middlesex 
Monk was born in Devonshire. 

See also Restoration. 

Monk, Thelonious (1917-1982), was an American 
composer, pianist, and bandleader. He gained recogni- 
tion as one of the most adventurous and influential mu 
sicians in jazz. Monk's music is intensely rhythmic and 
often humorous. But his daring use of dissonance and 
his unique piano style made him a controversial Hr 
Many of his compositions, including “Round Midnig 
“52nd Street Theme,” “Epistrophy,” and “Straight No 
Chaser,” have become jazz standards. a 

Thelonious Sphere Monk was born in Rocky Mou 
North Carolina, and grew up in New York City. He y 
closely associated with the bebop (or bop) moveti : 
the early 1940's. In the early 1950's, Monk formed a 
first in a series of small jazz groups. He usually led qual 
tets but occasionally formed an orchestra for conce 
and recordings. The groups included several impos 
tenor saxophonists, including Sonny Rollins, John 
trane, and Charles Rouse. p mmals 
Monkey is one of many kinds of small, lively ma > 
that are among the most intelligent animals. Scien a le 
classify monkeys—together with human beings, ta ge 
murs, and lorises—in the order Primates, the hig 
order of mammals. The intelligence of monkeys aa 
them to adapt to a broad range of environment nans 
cause of the similarities between monkeys am ma 
scientists have used monkeys in research on er 
haviour and disease. For example, a blood subs iment 
called the Rh factor was discovered during expe" "a 
with the rhesus monkey (see Rh factor). a 

There are about 200 species of monkeys. Mes: 
them live in tropical regions in Central and S an 
ica, Africa, and Asia. Most species live in fores frican 
some spend their entire life in the trees. Some 


and Asian species live in savannas (grasslands with scat- 
tered trees) and spend most of their life on the ground. 
But even these monkeys sleep in trees—or on steep 
sitfs—for protection at night. All monkeys live together 
invarious kinds of groups. 
cnn vary greatly in size. The smallest species, 
eon marmoset, measures only about 15 centime- 
h ong, not including the tail. The mandrill, one of the 
7 gest Species, may grow as long as 80 centimetres, not 
including the tail, 
ete classify monkeys into two major groups, 
ond orld monkeys and Old World monkeys. New 
old wy ponkeys live in Central and South America, and 
Me aa monkeys are found in Africa and Asia. The 
bas differ in several ways. For example, New 
ier aay have nostrils spaced widely apart. The 
inds a Old World monkeys are close together. Most 
iois io World monkeys have 36 teeth. Old World 
i VA i we 32 teeth, as do humans. Some species of 
ith at monkeys can grasp objects with their tail, 
nee We World monkey can. 
Soph orld monkeys have a remarkable variety of 
$ a and colours. Scientists divide them into 
"4 Noep: (1) marmosets and tamarins; and (2) all 
toutis, how orld species, including capuchins, dourou- 
ol y eee spider monkeys, squirrel monkeys, 
orid mo, + eys, and woolly spider monkeys. All New 
Old Were are arboreal—that is, they live in trees. 
:, allen monkeys include baboons, colobus mon- 
Wort ian ai langurs, and macaques. Some Old 
Sus, are 5 z4 s, including colobus monkeys and lan- 
any oth sa -eating monkeys and live mainly in trees. 
Among the, Old World monkeys live on the ground. 
May be tw Monkeys that live on the ground, the males 
any ce as large as the females. 
People believe that apes—chimpanzees, gib- 
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Monkeys live in many kinds of environments. Spider monkeys, /eft, dwell 
in forests of Central and South America. They swing and run swiftly among the 
tree branches. Baboons, right, roam African savannas (grasslands with scattered 
trees). They feed on the ground and sleep in caves or trees. 


bons, gorillas, and orangutans—are monkeys. But mon- 
keys and apes differ in several ways. For example, apes 
are more intelligent than monkeys. Most monkeys have 
a tail, but none of the apes do. Monkeys are smaller than 
most apes. Apes are expert climbers. Monkeys generally 
run, jump, and leap among tree branches. 

Human activities have greatly reduced the number of 
monkeys throughout the world. Some people hunt mon- 
keys for food. Others catch them for pets. The clearing 
of land for agricultural, housing, and industrial develop- 
ments has reduced the amount of living space available 
to monkeys. A number of species of New World and 
Old World monkeys are threatened with extinction. 


The body of a monkey 


All monkeys, including those that live on the ground, 
are the descendants of monkeys that live in trees, As a 
result, all monkeys have a body primarily suited for liv- 
ing in and moving through trees. For example, monkeys 
have long arms and legs that help them climb, leap, and 
run. They also can use their hands and feet to grasp 


Where monkeys live 
The yellow areas of this map show the parts of the world in 
which monkeys live. Most species of monkeys live in the tropics. 
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The skeleton of a guenon monkey 
Ribs Skull 


Backbone 


Hip joint 


A monkey's hands and feet 
can grasp objects. The big toe 
of a monkey looks and moves 
like a thumb, 


A monkey's tail provides 
balance for running and 
jumping. A spider monkey, 
above, can swing by its tail. 


objects—including tree branches. Most species have a 
long tail that helps them keep their balance. Some New 
World monkeys can use their tail like a hand to grasp 
branches and food while moving through the trees. 

Head. Monkeys, unlike many other mammals, de- 
pend more on their eyes than their nose to gather infor- 
mation about their surroundings. They have large eyes 
that face forward. They can see in depth and distinguish 
colours. Their eyes help them judge distances and tell 
the size, shape, and ripeness of food. 

Some monkeys, including baboons, mandrills, and 
sakis, have large, heavy jaws and eat grass and leaves. 
Smaller monkeys, such as marmosets and squirrel mon- 
keys, have smaller, lighter jaws. They eat mostly fruit 
and insects. Many kinds of Old World monkeys have 
cheek pouches much like those of hamsters and squir- 
rels. The pouches enable the monkeys to store food 
temporarily. No New World monkey has these pouches. 

Arms and legs. Monkeys usually walk and run on all 
fours, either on tree branches or on the ground. Most 
species have legs that are slightly longer than their 
arms. Many kinds of monkeys can stand and even run 
on their legs, but only for a short Period of time. Mon- 
keys usually stand or run on their legs when carrying 
food, peering over high grass, or threatening enemies 
or members of the group. 

Hands and feet. Old World monkeys have oppos- 
able thumbs—that is, the thumb can be placed opposite 
any of the other fingers. This enables a monkey to grasp 


small food items. Most kinds of New World monkeys 
have thumbs that are only partly opposable. Their 
thumbs also do not move so freely as those of Old 
World monkeys. Two kinds of New World monkeys— 
spider monkeys and woolly spider monkeys—have only 
tiny thumbs or no thumbs at all. Among Old World 
monkeys, colobus monkeys have no thumbs. 

The feet of most monkeys are larger and more pow- 
erful than their hands. All monkeys have five toes on 
each foot. The big toes look and function much like 
thumbs, giving the monkey an extra pair of grasping 
“hands.” Marmosets and tamarins have claws on their 
fingers and toes, except for their big toes, which havea 
nail. All other kinds of monkeys have flat or flattish nails 
on all their fingers and toes. 

Tail. Most monkeys that live on the ground havea 
shorter tail than do most that live in trees. Arboreal 
monkeys may have a tail longer than their body. They 
use their tail for balancing on tree branches. They also 
use it as an air brake—that is, to slow themselves down 
when they leap from branch to branch. Some New 
World monkeys, including howlers, spider monkeys, 
and woolly monkeys, can grasp objects with their tail. 
The tail of such monkeys has bare skin at the end. The 
tail of other monkeys is completely covered with hair. 


The life of a monkey 


Monkeys in captivity live longer than other animals of 
similar size. They also live longer than most other kinds 
of mammals, except apes and human beings. Cn 
may live 40 years. Baboons and some macaques w 
30 years. Life spans are shorter in the wild because 0 
disease and other factors. 4 

Food. Most kinds of monkeys eat almost anything 
they can find. Their food includes birds and birds ee 
flowers, frogs, fruit, grass, insects, leaves, lizards, nuts, 
and roots. Baboons may catch and eat such animals as 
newborn antelope. 

Leaves make Up about 40 per cent of the food Gn 
by banded langurs and over 80 per cent of the foo A 
black and white colobus monkeys. All leaf-eating ad 
keys have sharp crests on their back teeth for oa 
leaves. They also have large salivary glands anda H 
stomach that is divided into compartments. Suc! Ta ; 
cialized structures help leaf-eating monkeys diges n 
coarse food. Unlike other Old World monkeys, leai 
eating monkeys do not have cheek pouches. 


dentified by 
3 uch as the 


New World and Old World monkeys can be i 
their noses. The nostrils of New World monkeys, 
woolly monkey, /eft, are widely spaced. Those 0! 


z ether. 
monkeys, such as the mangabey, right, are close tog 


Douc langur 

Pygathrix nemaeus nemaeu: 
Found in Laos and Vietnam 
and on the island of Hainan 
Body length: 55 to 80 centi- 
metres* 


‘De Brazza‘s guenon 
Cercopithecus neglectus 

Found in central and eastern 
African forests 

Body length: 40 to 60 centimetres* 


Woolly monk 
Red uakari Lagothi Y lagothricka 
Cacajao rubicundus Found in the upper Amazon River 
Found in eastern Peru and basin of South America 
northwestern Brazil Body length: 40 to 60 centimetres* 
Body length: 35 to 50 centi- 
metres” 

¿ 


Douroucouli 

Aotus trivirgatus 

Found in forests of most of 
South America and Panama 
Body length: 25 to 50 centi- 
metres* 


Red colobus 

Colobus badius 

Found in tropical rain forests 
of Africa 

Body length: 45 to 60 centi- 
metres” 


Patas monkey 

Erythrocebus patas 

Found in African grasslands 

from Tanzania northward | X 
Body length: 60 to 75 centimetres 


E nA Jted." 


Bor 
"yng 


5 to 75 centimetres* 
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Vervets are among the commonest monkeys in Africa. Some 
may be found in city parks. They live in bands of from 6 to 20 
members. Vervets feed and travel in trees and on the ground. 


Young. Most kinds of monkeys give birth to one 
baby at a time. But marmosets and tamarins sometimes 
produce twins or even triplets. Scientists do not know 
the length of pregnancy of many species of monkeys, 
but the females of some species carry their young inside 
their bodies for about 41 months to about 8 months. 

Most baby monkeys depend completely on their 
mother for food and security. They nurse on her milk for 
a few weeks to two years, depending on the species, A 
baby monkey hangs onto its mother almost from the 
moment of birth by grasping her fur. The mother carries 
the infant until it can travel safely on its own. At first, the 
infant clings to its mother's underside, Later, the young 
monkey rides on its mother's back. Among three kinds 
of New World monkeys—douroucoulis, marmosets, and 
titis—the father may carry the young on his back, giving 
them to the female for feeding. 

Group life. All species of monkeys live together in 
social groups. New World monkey groups seldom con- 
sist of more than 20 members. Old World monkey 
groups usually have from 30 to 100 members. There are 
three kinds of monkey groups; (1) family groups, (2) mul- 
timale groups, and (3) one-male groups. 

Family groups consist of an adult male, an adult fe- 
male, and their young. At least three kinds of New 
World monkeys—sakis, titis, and owl monkeys—live in 
family groups. Three Old World species may also live in 
family groups. They are De Brazza’s guenons, Mentawi 
Island langurs, and Hamlyn’s owl-faced monkeys. 

Multimale groups may consist of a number of adult 
males, about twice as many adult females, and their 

young. Most New World monkeys live in such groups, 
including capuchins, howlers, spider monkeys, squirrel 
monkeys, and marmosets. Many Old World monkeys, 
including langurs, macaques, and most baboons, also 
live in multimale groups. 

One-male groups consist of one adult male, several 
adult females, and their young. Young adult males and 


females may also belong to the group. Certain species 
of Old World monkeys live in such groups. They include 
guenons, geladas, and hamadryas baboons. 

In general, monkeys that live in trees have a looser 
social organization than do monkeys that live on the 
ground. For example, most guenons and mangabeys live 
in trees and form one-male groups of which the male is 
the leader. But he does not have strong leadership, and 
he has little control over the actions of other members 
of his group. The females in the group may mate with 
other males. Members of his group may leave, and new 
members may join. But monkeys that live on the ground, 
including most baboons, live in groups that are more 
tightly organized. A multimale baboon group is closed- 
that is, few members leave and few strangers join the 
group. Several dominant males control the group's 
movements, stop fights within the group, punish group 
members, and protect the group against enemies. The 
dominant males sometimes prevent other males in the 
group from mating with the females. 

Scientists believe monkeys that live in trees have 
looser groups because these species are safer than 
those that live on the ground. The worst enemies of 
monkeys that live in trees are large eagles. Eagles kill 
adult and young monkeys with their powerful claws. 
Monkeys that live on the ground have many other ene- 
mies, including cheetahs, hyenas, jackals, leopards, and 
lions. These monkeys spend time in areas that have no 
nearby trees into which they can escape. As a result, 
they must be tightly organized under strong leaders so 
they can avoid danger or defend themselves. 

Monkeys that live on the ground defend themselves 
chiefly by threatening their enemies. If a cheetah a : 
proaches a group of baboons, for example, the lea i 
of the group gather together to face the danger. Eac i 
male baboon shows his long canine teeth and barks. 


in tightly 0- 
akej, they de 


Rhesus monkeys, which are found in India, liv 
ganized groups. Like other ground-dwelling mon 
pend on group organization for defence. 


these actions do not frighten the cheetah away, the ba- 
boons may attack. 

Communication. Monkeys communicate with one 
another in various ways. For example, a male rhesus 
monkey threatens members of its group by staring, 
opening its mouth and showing its teeth, bobbing its 
head, and slapping the ground with its hands. Social 
grooming helps maintain friendly relations between ba- 
boons. In grooming, one baboon carefully cleans the fur 
ofanother. Both animals seem to find satisfaction in this 
activity. Baboons spend several hours a day grooming 
themselves, 

Scientific classification. Marmosets and tamarins make up 
the marmoset family, Callitrichidae. All the other New World 
monkeys belong to the New World monkey family, Cebidae. Old 
World monkeys make up the Old World monkey family, Cer- 
copithecidae. a 

Related articles in World Book include: 


Animal (Animals of Capuchin Marmoset 
the tropical for- Colobus Primate 
ests; Animal Comparative Proboscis monkey 
senses, table; pic- psychology (pic- Rhesus monkey 
ture: Monkeys ture) Spider monkey 
take good care) Guenon Squirrel monkey 
Ape Howler Titi 
Baboon Macaque Woolly monkey 
Barbary ape Mandrill 
Monkey bread. See Baobab. 


Monkey flower is the name given to a large group of 
herbs and small shrubs that have flowers with two lips, 
ortwo large petals growing one over the other. The pet- 
ils often have spots that make the flower look more like 
monkey's face. There are many different species, 
growing from 15 to 90 centimetres high. They are native 
tosouthern Africa, Asia, and America but have been in- 
troduced elsewhere. One species, Mimulus guttatus, is 
tow common on the banks of streams in much of Eu- 
"pe. Monkey flowers can be grown in gardens, and 
Sreenhouses. They grow well in shady places and 
‘hould be given plenty of water. Some of the shrubby 
kinds do not require much care. 
pane classification. Monkey flowers belong to the fig- 
mily, Scrophulariaceae, genus Mimulus. 
pkey puzzle tree, or Chile pine, is a conifer 
i y can grow up to 50 metres tall. Its branches grow 
ý gular rings, like the spokes of a wheel. They are 
Overed in stiff, sharp leaves each of which may live for 
Upto 15 years, 
tree is native to Chile and Argentina, and its 
ee 'Simportant timber. The seeds or Chile nuts are 
Sted and eaten by local people. 
fal Rey Puzzle trees are often grown in parks and 
iso. They were popular in England during the early 


fete Classification. The monkey puzzle tree belongs 

ily Araucariaceae. It is Araucaria araucana. 

Monk c7 Pod tree. See Rain tree. 

Ment dist nds (pop. 101,151), is a Scottish local govern- 

rict in Strathclyde Region. It includes Airdrie 

ental nde. Airdrie is an industrial town and a resi- 

Coatbridge for people working in nearby Glasgow. 

Mas once's has iron and steel industries. Monklands 
ibis r a coal-mining area. It gets its name from lands 

hneig? owed by a Cistercian Abbey in Newbattle, 

Region, Curing Lothian Region. See also Strathclyde 
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Monmouth (pop. 75,000) is a local government district 
in Gwent, Wales. Its economy consists mainly of dairy 
and sheep farming, and the production of farming 
equipment and animal foodstuffs. The district contains 
the historic market towns of Abergavenny, Chepstow, 
Monmouth, and Usk. The Rivers Usk and Wye flow 
through the district. The town of Caerwent is the site of 
the Roman settlement of Venta Silurum. Usk has Roman 
and medieval remains. Near Chepstow lie the ruins of 
Tintern Abbey and Caldicot Castle. See also Gwent. 
Monmouth, Duke of (1649-1685) was an Englishman 
who led an unsuccessful rebellion against King James II 
(see James [II]). He was supposedly the son of Charles II 
and a Welsh woman named Lucy Walter, and was a pre- 
tender to the throne of England (See Charles [II] of Eng- 
land). There is some doubt about his parentage, but 
Charles recognized him as his son. 

Charles II became king in 1660 after Richard Crom- 
well fell from power. He called Monmouth back to Eng- 
land and made him Duke of Monmouth. In 1663, Mon- 
mouth married Anne, daughter of the Earl of Buccleuch. 

The Duke of York ascended the throne as James II in 
1685. Monmouth gathered an army in the Netherlands 
to invade England and demand the crown. He landed at 
Lyme, and issued a proclamation which declared James 
to be a usurper, tyrant, and murderer. But Monmouth 
was defeated at the Battle of Sedgemoor and taken to 
his uncle the king. Before a court headed by Lord Jef- 
freys, he begged for his life. But he was imprisoned in 
the Tower of London and executed. He was born James 
Scott in Rotterdam, the Netherlands. 
Monmouthshire was a county in southeastern 
Wales. See Gwent. 

Monnet, Jean (1888-1979), a French businessman and 
statesman, led the movement to unify Western Europe 
in the 1950's and 1960s. He has been called the Father of 
the European Community. Monnet proposed the Euro- 
pean Coal and Steel Community in 1950 and was its 
president from 1952 to 1955. He set up the Action Com- 


Monklands General Hospital provides health care in Airdrie, 


an industrial town in the district of Monklands, Scotland. 
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mittee for a United States of Europe and was its presi- 
dent from 1956 to 1975. He helped create the European 
Atomic Energy Community (Euratom) and the European 
Economic Community (now known as the European 
Union), both formed in 1957. See European Union. 

Monnet was born in Cognac. His career as an interna- 
tional financial adviser began when he helped organize 
Allied supply operations during World War | (1914- 
1918). From 1919 to 1923, he served as deputy secretary 
general of the League of Nations. During World War II 
(1939-1945), Monnet was an economic adviser to the 
American, French, and British governments and later be- 
came a member of the French provisional government. 
He created the Monnet Plan, a five-year recovery plan 
for France that was adopted in 1947. Monnet soon real- 
ized that France's recovery depended on a revived Euro- 
pean economy. He also became convinced that the na- 
tions of Europe, acting separately, could no longer deal 
with the economic and political problems challenging 
Europe. As a result, Monnet began working to develop 
a United States of Europe. 

Monnet received many honours. In 1963, he became 
one of the first Europeans to receive the Presidential 
Medal of Freedom, the highest civilian medal awarded 
by the United States. 

Monoclonal antibody is a specialized type of pro- 
tein molecule produced in the laboratory. Similar anti- 
bodies are produced naturally by the immune systems 
of animals and human beings when foreign substances, 
such as bacteria and viruses, invade the body. Antibod- 
ies can neutralize these substances by attaching to their 
antigens, Natural antibodies in blood are a mixture of 
many antibodies that react with many antigens, thus 
serving as the body's front-line defence against disease. 
But solutions of monoclonal antibodies act against a 
specific antigen and can be made in large quantities. 
They have shown promise in medical research. 

A monoclonal antibody is produced in a test tube or 
culture dish by combining a tumour cell with a type of 
white blood cell called a B cell, The resulting hybrid 
cell, called a hybridoma, has properties of both the tu- 
mour cell and the B cell. Like the B cell, the hybridoma 
produces a specific antibody, Like the tumour cell, the 
hybridoma can grow and reproduce indefinitely in the 
laboratory. The hybridoma produces identical cells 
called clones, which in turn can survive in the laboratory 
and produce large quantities of monoclonal antibodies. 
Most monoclonal antibodies are produced from the 
cells of laboratory animals, usually mice. Human mono- 
clonal antibodies also have been developed. In one 
technique of producing human monoclonal antibodies, 
B celf IR (immune response) genes are inserted into a 
bacterial cell, which can reproduce indefinitely. 

Researchers use monoclonal antibodies to attach to 
and identify various cell types and in certain diagnostic 

tests for bacteria and viruses. For example, in some al- 
lergy detection tests, monoclonal antibodies are used to 
identify the substance that causes the allergy. Scientists 
eventually hope to use monoclonal antibodies for early 
cancer detection. Monoclonal antibodies could be 

“tagged” with radioactive material, enabling doctors to 
locate tumours when only a few malignant cells are 
present. In cancer therapy, anticancer drugs could be 
combined with monoclonal antibodies, which would 


deliver these drugs to cancer cells without harming sur- 
rounding healthy tissue. 

See also Immunity. 

Monocotyledon is a type of flowering plant that has 
one cotyledon (leafy structure within the plant's seed), 
The leaves of most monocotyledons have parallel veins, 
The flower parts usually grow in multiples of three, 
About 40,000 species of plants are monocotyledons, in- 
cluding bananas, maize, and pineapples. 

See also Cotyledon. 

Monomer is a small molecule that can combine with 
other monomers to form larger molecules called poly- 
mers. Polymers are used in the manufacture of paint, 
plastics, synthetic rubber, and synthetic fibres. Heat, 
pressure, or chemical treatment may be used to cause 
monomers to combine. 

See also Polymer; Polymerization. 
Mononucleosis. See Glandular fever. 
Monopolies and Mergers Commission investi- 
gates monopoly and merger conditions in British indus- 
try and the professions, The commission operates under 
the direction of the director general of fair trading and 
the secretary of state for trade. Cases for investigation 
are normally referred to the commission by the director 
general, except in the case of a statutory corporation, 
which must be referred by the secretary of state and 
one other appropriate minister. 

In investigating possible monopoly situations, the 
commission considers whether a monopoly does exist, 
whether it is in the national interest, and what action the 
government should take. Companies providing either 
goods or services are subject to investigation, including 
nationalized companies. The director general can direct 
the commission to investigate any situation where a- 
company controls at least one-quarter of the marketit 
serves. 

The commission also looks into the transfer of owner- 
ship of newspapers and any potentially monopolistic 
mergers. The transfer of ownership of a newspaper to q 
anyone who already controls newspapers with a circula 
tion of 500,000 or more requires the permission of the 
secretary of state for trade. Other mergers are rly j 
to the commission by the secretary, who may rede i 
general investigation or instruct the commission to a 
into only one aspect of a merger to see if it is in the pi 
lic interest. > 
Monopoly and competition are two kind 
ness conditions. In a monopoly, one company oF 
operating group of companies controls the SUPP iu 
product or service for which there is no close su A 
In competition, a number of rival firms compete to 
similar goods or services to buyers. han the 

The extent of rivalry between sellers, rather tha there 
number of sellers in a market, determines whith 
will be monopoly or competition. In some industr! a 
that have only a few sellers, those companies Be, 
vigorously. Each firm tries to offer a better or cheap 
product. Other industries have many sellers, 
companies act together as a monopoly woul 
goods at similar prices. ists 

Kinds of monopoly and competition. Balle m 
divide market conditions into four major anm com 
monopoly, (2) pure competition, (3) monopolisti 
petition, and (4) oligopoly. 


s of busi- 
a co- 
ly of a 


ina monopoly, a single firm is the only supplier of a 

oduct or service for which buyers cannot easily find a 
substitute. Monopolies are extremely rare. In some 
countries, public utilities, such as electric, gas, water, 
and telephone companies, are monopolies. A firm may 
bea monopoly because the market is too small to sup- 
port others. A grocery shop in a small isolated town may 
bea monopoly. 

In pure competition, an industry consists of a large 
mmber of producers that sell nearly identical products. 
fire competition is also rare. 

Inmonopolistic competition, many rival companies 
sell different varieties of the same product or service. 
Fach of these firms has a monopoly on its own variety of 
the product, but there are many close substitutes. An ex- 
ample of monopolistic competition is the clothing in- 
dustry, in which large numbers of manufacturers sell 
different styles of clothing. 

Inan oligopoly, a small number of companies domi- 
nate an industry. The policies of each company greatly 
infllence those of the other firms because so few sellers 
ae involved. Examples of oligopolies are the motor ve- 
lice and computer industries. 

Causes and effects of monopolies. A monopoly 
may develop for a number of reasons. For example, a 
Company may achieve the same volume of production 
More cheaply than its competitors because of greater 
‘ficiency. The more efficient firm may drive other pro- 
ducers out of business and achieve a monopoly. 

_ lhsome industries, monopolies result from entry bar- 
‘tls, which are obstacles that prevent new companies 
from entering the market. Entry barriers include licences 
ind patents, which give a business the exclusive right to 
| Moduce a particular product. A monopoly may also 
| cause a company controls the supply of a raw 
Í tial required to make a product. 
Me reactions of rival firms to one another's policies 
[Biyakey role in determining the degree of monopoly 
competition. For example, a firm would hesitate to 
| Merits prices if it thought its competitors would 
Wbickly Match the cuts. All the rivals would have lower 
and none would increase its share of sales. 
poes generally set prices higher than they 
is ii lere were competitive firms that could pro- 
at similar cost, Thus, monopolies generally make 
ia Profits than competitive firms do. Unfortunately, a 
poly may sell a product of poor quality without 
Ting a loss in sales. 
iin some economists believe monopolies may 
on ‘or example, a monopoly may be more effi- 
; eo of competing firms. Some experts 
on roles promote research and inven- 
as pe companies can sponsor — 
Studies Rae pres with their additional profits. Bu 
thin re © shown that many firms do not increase 
Search budgets after taking over an industry. 
Pean Ere of the earliest monopolies were Euro- 
assance he Companies that operated during the Pam 
"lers JA Fh royal charters. Kings, queens, and n er: 
people ha companies exclusive rights to trade 

Oday, Many u a : oa Tenisie to prevent 

Monopolies A untries have legislation to p : 

Probab and permit free competition. These aws 

Y Strongest in the U.S.A. In Europe, anti- 
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monopolies legislation is aimed at protecting the public 
interest, which means that monpolies can exist provided 
the public benefits, 

The practice of controlling or preventing a monopoly 
varies from country to country. In India, the government 
is empowered to restrain the growth of large firms to 
ensure there is no concentration of economic power. By 
contrast, in Singapore there is no monopoly and anti- 
trust legislation. Competition is encouraged by free en- 
terprise and free trade. Natural monopolies, such as 
public utilities and postal services, are highly competi- 
tive although they are under state control. 


Related articles in World Book include: 


Antitrust laws Conglomerate Public utility 


Business Industry United States, 

(Competition) (Industrial organi- History of the 
Capitalism zation) (Monopolies) 
Cartel Merger 


Monorail is a railway that has only one rail. Monorail 
cars run along a rail above or below them. Cars that run 
above the track have either a gyroscopic device to bal- 
ance them, or guide wheels that grip the side of the rail 
to keep the cars from falling over (see Gyroscope). 

There are two types of suspended monorail systems. 
In the older type, the cars hang freely from wheels on a 
rail. The newer “split-rail“ type suspends the cars from 
two rails spaced closely together and housed in one en- 
closure. The enclosure ensures quieter operation, and 
also keeps the track dry. 

Monorail cars can be powered by electric motors, 
gas turbines, or diesel engines. Rubber wheels cut 
noise considerably. Monorails are faster and cheaper to 
operate and maintain than two-rail elevated or under- 
ground lines. The smaller amount of friction in mono- 
rails allows greater speeds with less operating cost. 


i rs between 
This Japanese monorail train carries passenge: 
Hieber international airport and the city centre. 
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A monorail train at Walt Disney's EPCOT Center in Lake Buena 
Vista, Florida, U.S.A. Supports for monorail tracks take up little 
space, leaving the ground free for other uses. 


The earliest passenger-carrying monorails were built 
in the late 1800s. The first commercially successful mon- 
orail system was built in Wuppertal, Germany, in 1901. It 
still carries passengers. 

During the 1980's, monorail systems using advanced 
technology went into operation in a number of coun- 
tries, 

Monosodium glutamate (MSG) is a salt used in 
the preparation and processing of many foods, It has lit- 
tle flavour of its own, but it improves the taste of such 
foods as meat, seafood, soups, and vegetables. Mono- 
sodium glutamate is a white crystalline substance that 
forms when sodium is added to an amino acid called 
glutamic acid (see Amino acid). 

In 1908, a Japanese chemist named Kikunae Ikeda dis- 
covered MSG°s ability to improve the flavour of food. 
MSG became almost as widely used as a food seasoning 
as common table salt. However, several developments 
since the late 1960's have led to a decline in the use of 
MSG. For example, researchers have learned that MSG 
can cause a condition called Chinese restaurant syn- 
drome. This condition develops only in people who 
have a particular sensitivity to MSG. It occurs after they 
eat Chinese food—especially Chinese soup—or other 
foods that contain large amounts of monosodium gluta- 
mate. Victims suffer a variety of symptoms, including 
chest pains, headache, and a burning or tingling sensa- 
tion in the arms and neck. The symptoms appear from 
20 to 30 minutes after eating and last about an hour. 

Some tests on laboratory animals have suggested that 
monosodium glutamate may cause brain damage to in- 

fants and young children. The substance has not been 

Proven to be dangerous in this way. However, in some 
countries, manufacturers of baby foods no longer add 
MSG to their products. 

Monotheism. See Religion. 


Monotreme. See Mammal (Reproduction; picture: 
Monotremes). 

Monotype is a machine used to produce metal type 
for printing. The Monotype is noted for producing high- 
quality work. It has been used for printing fine books as 
well as catalogues, magazines, and other printed mate- 
rial. The Monotype has been replaced by photocompo- 
sition in most printing. Photocomposition is a form of 
typesetting that involves the production of images of 
type characters on photosensitive film or paper (see 
Printing [Typesetting]). 

How the Monotype works. The Monotype machine 
consists of a keyboard and a casting machine. The key- 
board is a typewriterlike composing machine. There are 
225 keys on the board, and each key represents a sepa- 
rate letter or character. As a key is depressed, a corre- 
sponding code of small holes is punched ina paper rib- 
bon or tape. A counter shows the space taken for each 
character. The operator knows from the counter exactly 
how much space has been used in each line and can 
justify the line—that is, make it the right length. 

The casting machine is a miniature foundry that pro- 
duces the type. It may be in a different location than the 
keyboard. The perforated tape from the keyboard is fed, 
through the casting machine. The machine “reads the 
code and selects the matrix (mould) corresponding to 
each coded character. Each character is then cast in 
metal as an individual unit. The cast types are delivered 
in the required order and justification for printing. 

History. Printing with movable metal type was in- i 
vented in the 1400s. Since then, printers have searche 
for a method of type composition that would me 
the speed, reduce the labour, and maintain the qual iy 
of hand composition. Tolbert Lanston, an American m 
ventor, spent 13 years developing the Monotype ma: i 
chine to meet this demand. In 1887, he applied Haa: 
ent for his idea, though he did not have a model ofti i 
machine. John Sellers Bancroft, a machinist, deve 
the Monotype to virtually its final stage by 1899. In 
sales of the machine began to increase. The Monan 
was widely used until the 1960's, when it was gra re 
replaced by photocomposition for most printing P i 
poses. Fine-quality printers still regard the Mone 
second only to expert hand composition for high-q 
typesetting. 

See also Printing (Typesetting). , 

Monroe, fanes (1758-1831 ), was president of the 


a ered 
United States from 1817 to 1825. He is best remet 


ernor of Virginia. Monroe began to study law 
ferson’s guidance. 

U.S. Senator. In 1790, the Virginia le 
Monroe to the U.S. Senate. As a senator, Mc h Jefferson 
aligned himself with James Madison and r to the 
then secretary of state, in vigorous oppositio asury Ales 
Federalist programme of Secretary of the Tre 


d 
gislature electe 
Monroe 
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ee i type in two operations. First, the operator strikes keys on a keyboard, /eft This 
eh par m oles, which represent characters, in a paper tape. The tape is fed into the casting 
ine, right, which selects a mould for each character. Molten metal is then pumped into the 


moulds, 


ander Hamilton. The three Virginians founded the 
Beene Republican Party. Some historians hold that 
is party developed into the modern Democratic Party. 
From 1794 onwards, Monroe served periods as an 
eal to France and as governor of Virginia. From 
tition | ee secretary of state (responsible for 
ie . He was also secretary of war from 1814 
a Monroe was elected president of the United 
tie a 4 is vice president was Governor Daniel Tomp- 
Bian ny York. The Federalist Party had disappeared 
Gian el ection of 1816, and nearly everyone belonged 
Red ie Republican Party. The country pros- 
ik oe of fast-growing industries and settle- 
ited In 4 West. A military expedition into Florida re- 
eae Ne 1819 acquisition of Florida from Spain. 
ae e's administration marked one of the most bril- 
ia in American diplomacy. The Rush-Bagot 
fitons , Signed with Britain in 1817, prohibited forti- 
ai n the Great Lakes. In 1818, Britain agreed to 
i kaa as the boundary between the United 
reo nada and consented to joint occupation of 
Sain he i region. American diplomats persuaded 
Mee ve up its claims to Oregon in 1819, and Russia 
EN a similar pact in 1824. 
an of 1820, Monroe was unopposed for 
A ean During the Napoleonic Wars of the early 
Than i Spaniards had become deeply involved in Eu- 
North ase and took little interest in their colonies in 
enda outh America. Most of the colonies declared 
ons ke from Spain. The Latin-American revolu- 
n ed sympathy in the United States. In March 
Reson roe recommended that their independence 
e ized. 
known s 1823, Monroe proclaimed what became 
fress, he e Monroe Doctrine. In a message to Con- 
Dito that the American continents were 
tolonizatie a to be considered as subjects for future 
mitted y any European powers." It practically 
forall aa ay against European interference 
phere, 5 independent nations of the Western Hemi- 
+See Monroe Doctrine. 


Monroe, Marilyn (1926-1962), was an American film 
actress. Her great beauty made her a world-famous sex 
symbol. But in spite of her success in films, Miss Mon- 
roe had a tragic life. She 
died at the age of 36 from 
an overdose of sleeping 
pills. 

Miss Monroe, whose 
real name was either 
Norma Jean Baker or 
Norma Jean Mortenson, 
was born in Los Angeles, 
California. She made her 
film debut in 1948 in Dan- 
gerous Years. Soon she 
won attention with small 
roles in The Asphalt Jungle 
(1950) and A// About Eve 
(1950). Her most successful 
dramatic roles among her films were in Bus Stop (1956) 
and The Misfits (1961). She appeared as a comedienne in 
Gentlemen Prefer Blondes (1953), The Seven-Year Itch 
(1954), and Some Like It Hot (1959). She was married to 
former baseball star Joe DiMaggio in 1954, and they 
were divorced that same year. Marilyn Monroe was 
married to playwright Arthur Miller from 1956 to 1961. 
Monroe Doctrine was set forth by President James 
Monroe in a message he delivered to the Congress of 
the United States on Dec. 2, 1823. It practically guaran- 
teed all the independent nations of the Western Hemi- 
sphere against European interference “for the purpose 
of oppressing them, or controlling in any other manner 
their destiny.” The Monroe Doctrine said also that the 
American continents were “henceforth not to be consid- 
ered as subjects for future colonization by any European 
powers.’ This statement meant that the United States 
would not allow new colonies to be created in the 
Americas, nor would it permit existing colonies to ex- 
tend their boundaries. 

From the point of view of trade, the Monroe Doctrine 
probably did the United States no good whatever. Eu- 
rope continued to get the larger share of Latin-American 
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trade, most of which went to Britain. Nor did the doc- 
trine improve relations between the United States and 
the Latin-American countries. The nations which the 
doctrine was supposed to protect resented the way the 
United States assumed its own superiority over them. 
Besides, they feared “The Colossus of the North” far 
more than they feared any European nation. 

In the early 1900's, President Theodore Roosevelt 
gave new life and new meaning to the Monroe Doc- 
trine. He pointed out that weakness or brutal wrongdo- 
ing on the part of any of the smaller American nations 
might tempt European countries to intervene. Roosevelt 
asserted that the Monroe Doctrine required the United 
States to prevent such justified intervention by doing 
the intervening itself. Under this “big stick” policy, the 
United States sent armed forces into the Dominican Re- 
public in 1905, into Nicaragua in 1912, and into Haiti in 
1915. 

In general, President Woodrow Wilson continued 
Roosevelt's policy. But Wilson promised that the United 
States would “never again seek one additional foot of 
territory by conquest.” 

See also Monroe, James. 

Monrovia (pop. 421,058) is the capital and chief city of 
the west African country of Liberia. It stands on the At- 
lantic Coast at the mouth of the Saint Paul River, and has 
a modern, well-developed harbour. For location, see Li- 
beria (map). It is the educational and cultural centre of 
the country. The University of Liberia is in the city. 

Monrovia was named after James Monroe, president 
of the United States. The city was founded in 1822 by the 
American Colonization Society. This society bought the 
freedom of many American slaves, and helped them es- 
tablish the Republic of Liberia. 

Mons (pop. 91,868) is in western Belgium. Coal mined 
nearby furnishes power for many Mons factories, Im- 
portant products include chemicals, cloth, and metal 
goods, 
Monsarrat, Nicholas (1910-1979), was a British au- 
thor. He won fame for his novel The Cruel Sea (1951), a 
story of naval combat in World War II (1939-1945). He 
also wrote The Story of Esther Costello (1953), The Tribe 
That Lost Its Head (1956), Smith and Jones (1963), Richer 
Than All His Tribe (1969), Breaking In, Breaking Out, and 
The Master Mariner Running Proud (1979), Monsarrat 
was born in Liverpool, England, and graduated from 
Cambridge University. He moved to Canada in 1953. 
Monsignor is an honorary title given to certain clergy- 
men of the Roman Catholic Church. The word comes 
from the Italian monsignore, meaning My Lord, and it is 
abbreviated as Msgr. Cardinals are not addressed as 
Monsignor. But patriarchs, archbishops, bishops, and 
people attached to the papal household are given this 
title. It is common to address bishops and archbishops 
as “Your Excellency,” though an archbishop may also be 
called “Your Grace.” 
Monsoon is a seasonal wind that blows over the 
northern part of the Indian Ocean, especially the Ara- 
bian Sea, and over most of the surrounding land areas. 
The monsoon blows continually from the southwest 
from April to October. It blows from the northeast from 
November to March. 
Monsoons are generated by the difference in the 
heating and cooling of air over land and sea. During the 


summer, radiant energy from the sun heats land sur- 
faces far more than it does sea surfaces. The strongly 
heated air over the land rises and is replaced by a south- 
westerly wind carrying warm, moist air from the Indian 
Ocean. Water vapour in the rising air condenses and 
forms clouds and rain. This process releases large 
amounts of heat, which helps drive monsoons. 

In winter, the land is cooled much more than the sea 
The cool air over the land sinks and spreads out to the 
sea as a dry northeasterly wind. 

The southwesterly monsoon brings heavy rains to 
southern and southeastern Asia, including Bangladesh, 
Burma, India, and Thailand. The strength of the south- 


Severe flooding, above, is a common experience for many In- 
dians during the monsoon season. 


westerly monsoon—and the time in April that it begins- 
affects agriculture in southern Asia. Abnormal w 
soons can destroy a region's crops and livestock an S 
disrupt its economy. Monsoons also blow over the a 
of northern Australia, eastern Asia, parts of Africa an 
the Southwestern United States. 

See also Asia (Climate). tlio 
Monster. See Dracula; Dragon; Frankenstein; Lo ae 
Ness monster. See also the Monsters and creaturi i 
tion of the Re/ated articles at the end of the Mythology 
article. 

Monstera is the name of about 20 species of large ay 
woody vines from tropical America. They are T + spe 
(plants that grow on other plants). The most famili : 
cies, a popular house plant, is commonly inm cal at 
Swiss cheese plant. Its mature leaves are broad! al ñ 
the sides and the leaves may also have holes in t flavour 
the tropics, the fruit of monstera is eaten. It has a 
related to that of banana and pineapple. a 

Scientific classification. Monsteras belong to aie 
family, Araceae. The common species is Monstera delici F 
Mont Blanc is the highest mountain in the ARa is 
one of the most famous peaks in Europe. Mont is 
often called the monarch of mountains. Its name 
French for white mountain. 


Blanc rises 4,807 metres on the border between 
Italy, and Switzerland. The base of the mountain 
je mass of granite which extends into all three 
Its highest peak is in southern France. Mont 
about 45 kilometres long and 15 kilometres 
ick woods and swift streams cover its lower 
But above 2,400 metres, there is always a thick 
ket of snow. It has huge glaciers. The most famous 
is Mer de Glace (Sea of Ice). 
ques Balmat and Michel Paccard first climbed 
anc in 1786. Today, it is easily climbed, and is a 
entre. People can ride up 1,916 metres to Mer de 
na Cog railway. For those who prefer to climb, 

helters to aid them in their 50- to 60-hour 
y. The world’s highest aerial tramway goes up 
lle du Midi, a lower peak of Mont Blanc. In 1965, 
ont Blanc tunnel, linking France and Italy, was 

for road traffic. 

also Alps (map). 
Mont Cenis Tunnel. See Fréjus Tunnels. 
ly int Pelée is an active volcano on the northern end 

Martinique in the French West Indies. Mont Pelée 
1,397 metres above sea level. 
ee erupted violently in 1902, after lying dor- 
| “ nce 1851. Floods of mud loosened by the erup- 

1 )devastated the slopes of the mountain. A heap of 
i Metres high formed in the crater, and a spire of 
ae thrust up another 300 metres above it. An ava- 
fi ‘a red-hot lava and clouds of hot gas swept 
and kil mountain, destroying the city of Saint-Pierre 
ing about 38,000 people. Only a prisoner in the 
ea escaped alive. The French government 
Monta ntains a volcano observatory on Mont Pelée. 
tevaeunt Michel is a large rock which juts from 
me Ts of Mont-Saint-Michel Bay off the northwest- 
the Of France. At the top of the rock are an ancient 
Moret town. For location, see France (terrain map). 
french “aig Michel Eyquem de (1 533-1592), a 
R riter, is considered by many the creator of the 
erae. Many writers have imitated his informal, 
Pendent onal style. Montaigne’s essays reveal his inde- 
ha Mind and sound judgment, his charm and wit, 
Meera’ in life and literature. The most original 
sl the the essays was Montaigne’s goal to make him- 
mblis ect Matter of his writings. He first began 
g his essays in 1580, adding to them as life and 
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Mont Blanc, the White 
Mountain, rises to 4,807 me- 
tres. Its peak, the highest in 
western Europe, may be seen 
in the background on the left 
of the picture. 


experience provided him with new insights and under- 
standing. He wrote a total of 107 essays, including the 
long “Apology for Raymond Sebond’ with its famous 
sceptical motto, “What do | know?” 

Montaigne was born in his family's castle near Bor- 
deaux, into a family which had recently bought its way 
into the nobility. Montaigne studied law, and became a 
minor legal official in 1554. He retired in 1570 to devote 
himself to writing. In 1580 and 1581, he travelled widely 
in Switzerland, Germany, and Italy and from 1581 to 
1585 he served as mayor of Bordeaux. 

See also Essay (Personal essays). 

Montana (pop. 803,655) is a state in the Rocky Moun- 
tain region of the United States. It covers 380,848 square 
kilometres, and is the fourth largest U.S, state in area, 
But Montana has one of the smallest populations of any 
US. state. Billings and Great Falls are the state's only two 
large towns. Helena is the capital. The name Montana 
comes from a Spanish word meaning mountainous. The 
western part of the state is a beautiful land of tall, rug- 
ged mountains. The gold and silver within them gave 
Montana the nickname The Treasure State. 

Granite Peak (3,901 m), in southern Montana, is the 
state's highest point. The Kootenai River (549 m) in the 
northwestern corner of the state is the lowest. The aver- 
age January temperature in Montana is —8° C, and the 
average July temperature is 20° C. 


Montana has two major land regions. They are the Great Plains 
to the east and the Rocky Mountains to the west. 
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Business services, education, and trade are among 
the leading employers in Montana's cities. Finance is the 
state's most profitable economic activity. Many small in- 
vestment companies are based in Montana. 

On Montana's plains, agriculture, oil, and coal pro- 
duction are important economic activities. Natural gas 
and gold are other profitable minerals. Beef cattle, 
wheat, and hay are the leading farm products. The 
United States government owns about 30 per cent of the 
land in Montana. Processing of timber and food proc- 
essing are the leading manufacturing activities. 

Early Montana was Indian country. When gold was 
discovered in 1862, great numbers of prospectors 
rushed to the area. In 1876, Sioux and Cheyenne Indians 
defeated Lieutenant Colonel George Custer and his 
troops in a famous battle known as Custer’s Last Stand. 
The Indians’ struggle to keep their land ended in 1877, 
when the Nez Percé Indians surrendered. 

Montana became a U.S. state in 1889. A corporation 
called The Anaconda Company became extremely pow- 
erful in the state. It owned mines, organized an electric 
power company, built a railway and dams, and con- 
trolled forests, banks, and newspapers. The state's farm- 
ing, wood-processing, and mining industries experi- 
enced major difficulties during the mid-1980's. 
Montcalm, Marquis de (1712-1759), a French gen- 
eral, was killed in one of the last great battles of the 
Seven Years War (1756-1763) in America between the 
French and British. Montcalm was wounded on the 
Plains of Abraham in the battle for the city of Quebec. 
He died in the city a few hours later. The French- 
Canadians consider him a hero, although his army lost 
the battle to the British. 

Montcalm defeated the British in the first part of the 
Seven Years War. He captured Oswego and Fort William 
Henry on Lake George, and successfully defended Ti- 
conderoga. But lack of support from the French govern- 
ment handicapped him. 

As the war progressed, 
Montcalm realized that a 
decisive battle would be 
fought between the French 
and British at Quebec. He 
gathered his main forces to 
defend the city, and threw 
back the first British attack. 
But Wolfe appeared with 
his whole force on the 
Plains of Abraham on Sept. 
13, 1759. Montcalm led the 
French attack, but his 
troops broke under the 
heavy fire of the British. 
Montcalm was wounded in 
the battle and died. 

Louis Joseph de Montcalm-Gozon was born near 
Nimes in France. He joined the French army at the age 
of 12, and became a captain at 17. By 1756, he had be- 
come commander of the French troops in America. 

See also Wolfe, James. 

Monte Bello Islands are a group of small coral is- 
lands off the northwestern coast of Western Australia. 
They lie about 80 kilometres northwest of Cape Preston. 
For location, see Western Australia (political map). The 


Detail of a portrait by an un- 


known artist. 
calm, Paris (Public Archives of 
Canada) 
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main islands of the group are North West, South East, 
Hermite, and Trimouille. The United Kingdom's first nu- 
clear device was tested there in 1952. 
Monte Carlo (pop. 11,599) is the tourist region of the 
principality of Monaco. It lies on the Riviera, 14 kilome- 
tres from Nice, France, and overlooks the Mediterra- 
nean Sea. Monte Carlo is a popular resort. Exports from 
the region include olive oil, oranges, and perfumes, 

Monte Carlo has been famous as a gambling centre 
since the mid-1800s. It has a government-owned casino 
and two privately owned gambling establishments. Citi- 
zens of Monaco are forbidden to gamble at these facili- 
ties. But each year thousands of visitors come to play 
roulette, baccarat, and other games of chance, 

See also Monaco. 


Monte Carlo’s casino plays host each year to thousands of 
tourists. They take part in many gambling activities. 


Monte Cassino is an abbey in Italy, located between 
Rome and Naples. Here Saint Benedict founded the A 
Roman Catholic Benedictine order (see Benedictine’ 
About A.D. 529, Saint Benedict sought refuge from PP 
secution inside the ruined city of Cassino. Later, Sain 
Benedict and his followers built the monastery on 4 a 
height above the town. The Benedictine order at a i 
Cassino reached the height of its influence from Vad 
1087. Abbot Desiderius, who later became Pope GE 
IIL, ruled it during that time. The monks of Monte ' í 
sino produced world-famous manuscripts and Pi It 
ings. In 1071, a new abbey church was consecrated, 
was named a cathedral in 1321. -os and Monte 

In 1866, Italy dissolved many monasteries an ysl 
Cassino became a national monument. The eat 
brary contained important manuscripts. During at 
War Il (1939-1945), the Allied advance was peor 
Cassino and the abbey was bombarded. By 1 ng their 
Italian government had rebuilt the buildings @ me of the 
original lines. They put the surviving masterplé 
monastery on public display. a tatandintte 
Monte Cristo is a small, barren Italian islan in map 
Mediterranean Sea. For location, see Italy erent times 
The island covers 10 square kilometres. In eer Alex 
it was known as Oglasa. It became famous thro 


sto. The 
andre Dumas’ novel, The Count of Monte Cristo. 


movel tells how the hero discovered a treasure there. 
Most of the island is a mountain of granite, rising 610 
metres above sea level, Benedictine monks once had a 
monastery on Monte Cristo, But they abandoned it after 
pirates attacked them in 1553. More than 300 years later, 
the Italian government tried to establish a penal colony 
onMonte Cristo. It soon gave up the attempt. 

Montego Bay (pop. 85,552) is the second-largest city 
injamaica, It lies 137 kilometres northwest of Kingston. 
The city overlooks the bay of the same name, an inlet of 
the Caribbean Sea extending 32 kilometres along Jamai- 
s northwest coast. Montego Bay is Jamaica's principal 
tourist centre. It provides hotel and guest house accom- 
modation, conference facilities, and resort attractions. It 
offers fine beaches, yachting, watersports and scuba 
diving activities, and the advantages of a free port (see 
Free ports). 

Montenegro is one of the two republics of Yugosla- 
via Serbia is the other. In 1918, Montenegro became 
part of the Kingdom of the Serbs, Croats, and Slovenes, 
liter renamed Yugoslavia. In 1946, Yugoslavia was or- 
ganized as a federal state of six republics. Between 

Jine 1991 and March 1992, four of them—Bosnia- 
Herzegovina (also called Bosnia and Hercegovina), Cro- 
a, Macedonia, and Slovenia—declared their inde- 
pendence, In April 1992, Montenegro joined Serbia in 
forming a new, smaller Yugoslavia. 

Montenegro covers about 13,812 square kilometres 
ind has about 594,000 people. Montenegro's name in 
Serbo-Croatian, the republic's language is, Crna Gora, 
Which means black mountain. The capital and largest 
tiyis Podgorica (formerly Titograd). About 132,000 peo- 
Ple live there. 

Government. A president heads Montenegro's gov- 
tmment. A 125-member assembly makes the republic's 
ls, The voters elect the president and the assembly 
members to 4-year terms. The Montenegrin Democratic 
Party of Socialists (formerly the Montenegrin League of 
Communists) is the republic's chief political party. 

People. About 68 per cent of the people of Montene- 
foare Montenegrins, a people closely related to the 
Serbs, Like the Serbs, the Montenegrins speak Serbo- 
pti, use the Cyrillic alphabet, and, traditionally, 

Wve belonged to the Serbian Orthodox Church. Some 
ontenegrins are nonreligious, and a few are Muslims. 
lnority groups in Montenegro include Albanians, 
$ slim Slavs, and Serbs, Children in Montenegro are 
quired to attend school between the ages of 7 and 15. 
ieee has a university in Podgorica. Between 
and 1981, the number of city dwellers rose from 14 
Per cent to more than 50 per cent. 
“ag and climate. Mountains cover most of Monte- 
RA and thick forests grow over much of the repub- 
if prow strip of land lies along the Adriatic Sea. 
W st of Montenegro has cold, snowy winters. Sum- 
ioe warm in the valleys but cool in the mountains. 
enegro's coast has a mild climate. 

u 'onomy, When Montenegro was part of the larger 
sioslavia, it had one of the weakest economies of the 
'epublics. For many years, a poor network of roads 
trent Ways held back economic development. But the 
tos Ng in 1976 of a railway line between Bar, Montene- 
inpr Major Seaport, and Belgrade, Yugoslavia’s capital, 

Oved the transport system. 


Montenegro 575 


Montenegro has large deposits of bauxite, coal, and 
lead. Factories in Montenegro manufacture aluminium, 
cement, iron and steel, and paper. Montenegro's most 
important crops are maize, olives, potatoes, tobacco, 
and wheat. Farmers also grow cherries, figs, grapes, 
peaches, and plums, They breed cattle, pigs, and sheep. 

Many holidaymakers come to Montenegro's coast to 
enjoy the warm climate and scenic beaches, People who 
fish, hike, hunt, and ski also visit the mountains, | 

Montenegro has airports in Ivangrad, Podgorica, and 
Tivat. The leading daily newspaper is Pobjeda. 

History. Present-day Montenegro became part of the 
Roman Empire in about 11 B.C. Slavs settled in the re- 
gion in the 600s. Montenegro became part of Serbia in 
the late 1100's. The Ottoman Empire, based in modern 
Turkey, defeated the Serbs in the Battle of Kosovo Polje 
in 1389. Nobles ruled the country on behalf of the Otto- 
mans until 1516. That year, Serbian Orthodox bishops of 
the monastery at Cetinje began to rule part of Montene- 
gro. By the late 1700's, their rule extended to the entire 
country, In 1852, Montenegro's ruler took the title of 
prince, and the bishop's office became separate. 

In 1878, a meeting of European leaders called the 
Congress of Berlin formally recognized Montenegro as 
independent. It also granted new lands to Montenegro, 
almost doubling its size. Prince Nicholas took the throne 
in 1860 and declared himself king in 1910. 

In the early 1900's, a movement to unite Serbs and 
other Slavic peoples gathered strength in the region. In 
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Montenegro's coastline rises sharply to the mountains at 
Petrovac, a town on the Adriatic Sea. 


1918, townspeople deposed the king, and Montenegro 
became part of the new Kingdom of the Serbs, Croats, 
and Slovenes. But rural villagers organized militias to re- 
sist Incorporation into the kingdom. Their resistance 
continued until the mid-1920's, 

During World War II (1939-1945), Italian and then Ger- 
man troops occupied parts of Montenegro. A resistance 
movement led by a group of Communists called Parti- 
sans fought them. By 1945, the Communists had gained 
control of all of Yugoslavia, In 1946, Montenegro be- 
came one of the six republics of Yugoslavia. 

In 1990, Montenegro held its first multiparty elec- 
tions. Momir Bulatović, a Communist, was elected 
president, Between June 1991 and March 1992, four 
Yugoslav republics—Croatia, Slovenia, Macedonia, and 
Bosnia-Herzegovina—declared their independence, In 
April 1992, Serbia and Montenegro formed a new Yugo- 
slavia, 

See Podgorica; Serbia; Yugoslavia. 

Monterrey (pop. 1,069,238; met. area pop. 2,521,697) is 
one of Mexico's largest cities, Monterrey lies in a fertile 
valley near the United States border (see Mexico [politi- 
cal map), The Pan American Highway links Monterrey 
with Laredo, Texas, U.S.A., 225 kilometres northeast. 
Monterrey is known for its iron and steel foundries, and 
for its breweries, More than 500 factories produce tex- 
tiles, cement, and other products, A natural-gas pipeline 
between Texas and Monterrey aided the city's industrial 
growth, Monterrey has several old 
Spanish-style buildings and many modern structures, 
The nearby Technological Institute attracts many U.S, 
students. Spanish settlers founded Monterrey in about 
1560, It was incorporated as a city in 1596, 
Montesquieu (1689-1755) was a French philosopher. 
His major work, The Spirit of the Laws (1 748), influenced 
the writing of constitutions throughout the world, 
Montesquieu believed that laws underlie all things— 
human, natural, and divine. One of philosophy’s major 
tasks was to discover these laws, It was difficult to study 
humanity because the laws governing human nature 
were complex. Yet Montesquieu believed these laws 
could be found by empirical (experimental) methods of 


investigation (see Empiricism). Knowledge of the laws 
would ease the ills of society and improve life. 

According to Montesquieu, there were three basic 
types of government—monarchal, republican, and des- 
potic. A monarchal government had limited power 
placed in a king or queen. A republican government 
was either an aristocracy or a democracy, In an aristoc- 
racy, only a few people had power. Ina democracy, all 
the people had it. A despotic government was con- 
trolled by a tyrant, who had absolute authority, Montes- 
quieu believed that legal systems should vary according 
to the basic type of government. He believed that politi- 
cal liberty involved separating the legislative, executive, 
and judicial powers of government. 

Montesquieu, whose real name was Charles de Se- 
condat, was born near Bordeaux. He inherited the title 
Baron de la Bréde et de Montesquieu. He gained fame 
with his Persian Letters (1721), which ridiculed Parisian 
life and many French institutions. He also criticized the 
church and national governments of France, Montes- 
quieu was admitted to the French Academy in 1727, He 
lived in England from 1729 to 1731 and came to admire 
the English political system. 

Montessori, Maria (1870-1952), was an Italian educa: 


“ tor and doctor. She designed an educational system to 


aid children in the development of intelligence and in- 
dependence. Her educational approach became known 
as the Montessori method (see Montessori method). 
Montessori schools exist worldwide. 

Montessori was born in Chiaravalle, near Ancona, 
Italy. She became the first Italian woman to receive a 
medical degree when she graduated from the Une 
of Rome in 1896. Early in her medical career, Monna 
worked with children in mental asylums. In 1899, she be 
came co-director of the State Orthophrenic School bb 
underdeveloped children. The educational menon e 
devised were so successful that her students passe i 
reading and writing examinations for normal china 
1907, she opened her first school, where she taug! a 
mal preschool children from poor families. Mom 
lectured extensively on her methods throughout t! a 
world and wrote several books, including 7he aye 
sori Method (1912) and The Absorbent Mind Wey “ 
Montessori method is an educational Ga 
signed to aid children in the development of im A 
gence and independence. The system was deve om ie 
Maria Montessori, an Italian educator and doctor, 
early 1900's (see Montessori, Maria). 

Montessori educators establish special enviro! 
to meet the needs of students in three distinct br tol 
groups: infancy to 24 years, 24 to 6} years, an involve 
years. The students learn through activities tha traction 
exploration, manipulation, order, repetition, abs 
and communication. st 

Montessori educators encourage students in ee 
two age groups to use their senses of touch, 5 O terial 
ing, smell, and taste to explore and manipulate ie 
in their immediate environment. Children fror ad 8 
years of age can deal with abstract concepts imagitt 
their newly developed powers of reasoning, ist these 
tion, and creativity. Montessori educators aas cial: 
children by presenting special lessons and mon Be 
After a presentation, instructors help the stu 
plore the topic independently. 


nments 


The Association Montessori Internationale (AMI), in 
Amsterdam in the Netherlands, sets international stand- 
“ads for the education of Montessori teachers and 
teacher trainers and for Montessori schools. 
Monteux, Pierre (1875-1964), was a leading French 
conductor of the 1900's. He became known for a broad 
artistic viewpoint that led him to conduct works from 
many periods of history. 

Monteux was born in Paris. He first gained attention 
asa conductor in 1911 with the Diaghilev Ballets Russes. 
Stravinsky's The Rite of Spring (1913) was one of several 

important premieres he conducted for this company. 
Monteverdi, Claudio (1567-1643), was an Italian 
composer, His works greatly influenced the change 
fom the strict style of Renaissance music to the emo- 
tional style of the baroque movement (see Baroque). His 
Orfeo (1607) is often considered the first modern opera. 
Ne of his other operas have survived in complete 
Be eur hie ena a 641) and The Coronation 
fP ; asterpiece. 
: nat. was a master of composing for orchestra. 
? ng ing for strings, he pioneered the agitated effect 
| a nee and a plucking technique called pizzi- 
Ee Ees a great composer of religious music and 
f i Madrigal). Monteverdi's Vespers (1610) 
a ined cl urch chants with devices that were previ- 
i es with secular (nonreligious) music and 
Le ae “4 cl ords. These devices included arias (vocal 
Ẹ icon recitative (speech recited to music). 
halal was born in Cremona. From 1590 to 1612, 
tewas employed as a musician and composer by the 
Ik 4 Mantua. From 1613 until his death, Monteverdi 
eer of the Cathedral of St. Mark in Venice. 
He Hg in 1637, Monteverdi also served as composer 
e public opera house in Venice. 
oh ideo (pop. 1,247,920), is the capital, largest 
ton, port of Uruguay. It lies on Uruguay's 
N ae the Rio de la Plata meets the Atlantic 
The ae see Uruguay (map). 
Midas by e city is Independence Plaza, a park 
Thde Juli y highly decorative buildings. The Avenida 
an 4 runs east from the plaza and passes through 
‘tom Jul oes district. This avenue gets its name 
Š Y 18, 1830, the date Uruguay adopted its first 
‘tHe Ne West of the plaza, an arch leads to a his- 
na 4 called Old Town. Old Town has many 
ie i at date from the 1700's or 1800's. 
rather E Montevideo's people are of Spanish, Italian, 
SA feces descent. About two-fifths of all Uru- 
ial in Montevideo. Most people in Montevi- 
buildings n single-family houses or modern apartment 
stem or here are few slums. The city has an excellent 
Wert of foie education and is the home of the Uni- 
Uhugua i e Republic and the Technical University of 
ea lowever, many young Uruguayans leave the 
Pportunin ne’ college to take advantage of more job 
ae ies in nearby Argentina or Brazil. 
the oo government employs more than half 
d N A ers of Montevideo. The city's important in- 
a ee textile manufacturing, banking, and 
rough aes exports and imports pass 
ideo's port. 
te ee was founded in 1726 by Bruno Mauricio 
ala, the Spanish colonial governor of Buenos 
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Independence Plaza, foreground left, is an attractive park in 
the heart of Montevideo. The Salvo Palace—the tall, ornate 
building in this scene—is a landmark of the city. 


Aires, Argentina. Beginning in the late 1800s, the city ex- 
panded rapidly as the result of heavy immigration from 
European countries, including Spain, France, Hungary, 
Italy, and the United Kingdom. This heritage makes 
Montevideo seem much like a European city. 

See also Uruguay (pictures). 

Montez, Lola (1818-1861) was an Irish actress and 
dancer. Her real name was Maria Gilbert. She first ap- 
peared on the stage in London in 1842. Over the years, 
she danced in a number of countries, including the 
United States and Australia. In Australia, her perform- 
ance before an audience of gold diggers was described 
as immoral by a newspaper editor. In response, Montez 
attacked him with a horsewhip. 

Lola Montez’s fame gradually spread, particularly in 
Europe, and she became the friend of many famous 
people, including the Hungarian composer Franz Liszt 
and King Ludwig of Bavaria. Her friendship with King 
Ludwig, and the influence she exerted upon him, was 
considered disgraceful, and was partly responsible for 
the king's abdication in 1848. Lola Montez was born in 
Limerick, Ireland. She died in New York City. 
Montezuma was the name of two Aztec rulers of 
Mexico (see Aztec). The name is also spelled Moc- 
tezuma or Motecuhzoma. 

Montezuma I (1390?-1469?) became emperor in 1440. 
He won fame as a military leader who expanded the 
boundaries of the Aztec Empire to the Gulf of Mexico. 
He started a vast public works programme. He built a 
huge dyke that kept the waters of Lake Texcoco from 
flooding his capital, Tenochtitlan (now Mexico City), and 
built an aqueduct to bring fresh water from the springs 
of Chapultepec to his capital. 

Montezuma Il (14802-1520), the great-grandson of 
Montezuma I, was Emperor of Mexico when the Span- 
iards arrived. He ruled from 1502 to 1520. During his 
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Montezuma Il, emperor of Mexico from 1502 to 1520, wearing 
the royal standard of Quezal feathers strapped to his back. 


reign, he extended the Aztec domain as far south as 
Honduras. Like Montezuma |, he built many temples, 
water conduits, and hospitals. But his people disliked 
him for his appointments of favourites and his heavy tax- 
ation. The last New Fire Ceremony occurred in 1507 
under his reign. It was a rite designed to ensure the con- 
tinuation of the world for another cycle. 

He and his people believed that Hernando Cortés, the 
leader of the Spaniards, was Quetzalcóatl, the White 
God of the Aztec, who had sailed away many years be- 
fore but promised to return. At first, Montezuma wel- 
comed the Spaniards with gifts of golden ornaments. 
Later, he tried to keep them from entering Tenochtitlan, 
but it was too late. Cortés captured the city and the em- 
peror. The Indian people attacked the palace and Mon- 
tezuma tried to calm them. But he was stoned to death. 

See also Cortés, Hernando. 

Montfort, Simon de (1 208?-1265), an English states- 
man and soldier, contributed to the growth of parlia- 
mentary government in England. He has been called “the 
father of the House of Commons.” But his work was 
rather to strengthen a parliamentary system already in 
existence. Montfort was a favourite of King Henry III. But 
he lost favour because of his zeal for Political reform. 
Henry IlI wanted to rule as he pleased, and Montfort led 
a rebellion to limit the king's Power by law. Henry and 
his son (later Edward I) took up arms, but Montfort cap- 
tured both at the battle of Lewes in 1264, 

Parliament had been only another name for the king's 
Great Council of barons and prelates, although some 
commoners had served in the past. Montfort wished to 
give all the people a voice in affairs, He called to this 
parliament of January 1265, two representatives from 
each shire and two from each town and borough. 

Montfort was killed a few months later in the battle of 
Evesham. His tomb became an English shrine. He was 


born in France. When he was 21, he went to England to 
claim the lands and title formerly held by his great- 
grandfather. Ten years later, he formally received the 
title Earl of Leicester. 

Montgolfier brothers were French papermakers 
who invented the hot-air balloon. Jacques Étienne Mont: 
golfier (1745-1799) and Joseph Michel Montgolfier (1740. 
1810) experimented with large bags filled with hot gases 
produced by burning wool and straw. 

The Montgolfier brothers were born in Annonay in 
France. They first launched small balloons in 1782 and 
demonstrated a larger balloon in June 1783. In Septem- 
ber, they launched a balloon carrying a sheep, a duck, 
and a rooster as King Louis XVI looked on. The next 
month, a French scientist, Jean Pilatre de Rozier, as- 
cended in a Montgolfier balloon anchored to the 
ground. On Nov. 21, 1783, he and a French nobleman, 
the Marquis d’Arlandes, made the first human free flight 
in history. They drifted over Paris for about 25 minutes 
in a Montgolfier balloon. 

See also Aeroplane (First manned flights (picture); 
Balloon (History; picture). í 
Montgomery (pop. 187,106; met. area 292,517) is the 
state capital of Alabama and an agricultural centre of the 
southern United States. Southerners established the 
Confederate States of America there in 1861, and the 
city was the first Confederate capital. It lies on three hills 
along the Alabama River in south-central Alabama. 
Montgomery's chief industries include the manufacture 
of furniture, glass products, machinery, paper, and tex 
tiles. ai 
Montgomery, Bernard Law (1887-1976), was a B 
ish Army commander in World War II (1939-1945). His 
victories in North Africa and Europe made him very 
popular. ine 

Montgomery was born in London. He became an 
fantry lieutenant in 1908. At 
the outbreak of World War 
Il in 1939, Montgomery 
was a major general, He 
took command of the Third 
Division and led it for nine 
months in France. He was 
rescued with his men from 
the beach at Dunkerque in 
May 1940 (see Dunkerque). 
Montgomery then com- 
manded the defence zone 
of southeastern England. 
He prepared defences in 
this region against an ex- 
pected German invasion. 

In 1942, Montgomery took command of 
Army in North Africa and restored its weak re 
That October, he launched an attack on Field vai 
Erwin Rommel's Afrika Korps at El Alamein, EgyP! 
eventually drove the Germans into Tunisia. took part in 

After the African campaign, Montgomery the Italian 
the invasion of Sicily and in early fighting on f France. 
mainland. He then helped plan the inyaslon ed in 
Montgomery led the 21st Army Group that a field ma 
Normandy in June 1944 and was promoted to 
shal in August. e 

After the war, Montgomery became head ofth 


Lord Montgomery 


the Eighth 
ened morale 
rshal 


United Kingdom (UK) zone of occupation in Germany. In 
1946, he received the title Viscount Montgomery of Ala- 
mein in recognition of his war service. He was chief of 
the UK Imperial General Staff from 1946 to 1948, and 
then chairman of the commanders in chief of the West- 
em European Union from 1948 to 1951. He served as 
Deputy Supreme Allied Commander of the North Atlan- 
tic Treaty Organization (NATO) from 1951 to 1958. 
Montgomeryshire (pop. 52,000) is a local govern- 
ment district in the north of Powys, Wales. Rugged 
mountains and moorland to the north contrast with roll- 
ing hills and wooded valleys to the east. Coniferous for- 
ests have been planted in the northwest around Lake 
Vyrnwy, an artificially created reservoir. 

Agriculture is the main industry of Montgomeryshire. 
The richest farmland lies in the valley of the River Sev- 
em, Sheep and cattle graze on the uplands. Other indus- 


Montgomery is a small town in Montgomeryshire. The town 
Close to Wales’ border with England. 


ie include quarrying, brick making, engineering, and 
may o ufacture of leather goods. Welshpool is the 
Po agricultural market town. 
Role Castle, near Welshpool, is a popular tourist at- 
tna It contains many fine murals and tapestries. Its 
nA iful parks and gardens were laid out by the land- 
pe gardener Capability Brown. 
See also Powys, 
ae The calendar year is divided into 12 parts, each 
othe is called a month. But the word month has 
"meanings. Several kinds of months are measured 
Mile of the moon. At one point in the moon's 
a per Path, it is closest to the earth. This point is called 
one no ee. The time the moon takes to revolve from 
Perigee to the next is an anomalistic month. This pe- 


tio 
ran rages 27 days, 13 hours, 18 minutes, and 33.1 
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If the moon were looked at from a distant star it 
would seem to make a complete revolution around the 
earth in 27 days, 7 hours, 43 minutes, and 11.5 seconds. 
This period is a sidereal month, The proper lunar 
month, which is called the synodical month, is the pe- 
riod between one new moon and the next, an average of 
29 days, 12 hours, 44 minutes, and 2.8 seconds. 

The synodical month is one of three natural divisions 
of time. The other two are the rotation of the earth on its 
axis, or a day, and the revolution of the earth around the 
sun, or a year. Another astronomical month is the solar 
month, which is one twelfth of a solar year. The solar 
month is the time taken by the sun to pass through each 
of the 12 signs of the zodiac (see Zodiac). 

Our calendar months vary in length from 28 days to 
31 days. The lengths of calendar months have no rela- 
tion to astronomy. At first the 12 months were 29 and 30 
days alternately. Later, days were added to the months 
in order to make the year come out closer to a solar 
year—the time required for the earth to orbit the sun. 

In the Gregorian calendar which we use today, each 
day of the month is called by its number. June 1 is the 
“first of June,” and so on. The ancient Greeks divided the 
month into 3 periods of 10 days, and the French Revolu- 
tionary calendar used months of equal length divided 
into 3 parts of 10 days each. The fifteenth day of the 
month was called the fifth day of the second decade. 

The Roman system was even more complicated, The 
Roman calendar had three fixed days in each month, the 
calends, the nones, and the ides. The Romans counted 
backward from these fixed days. They would say some- 
thing would happen, for example, three days before the 
nones. The calends were the first day of the month, The 
ides were at the middle, either the 13th or 15th of the 
month. The nones were the ninth day before the ides, 
counting both days. When the soothsayer told Julius 
Caesar to “beware the Ides of March,” he meant a very 
definite day. 

See also the articles in World Book on each month of 
the year. See also Calendar; Day; Ides; Moon (How the 
moon moves). 

Montreal (pop. 1,015,420; met. area 2,900,000) com- 
petes with Toronto as Canada's largest city. It lies in the 
province of Quebec, and is the world’s largest French- 
speaking city after Paris. About two-thirds of Montreal's 
people have French ancestors and speak French, Mont- 
real is one of the world's largest inland seaports and 
Canada’s chief transportation centre. It is also a major 
centre of Canadian business, industry, culture, and edu- 
cation, 

Montreal has an unusual location. It lies on an island 
and is the only city in North America built around a 
mountain, Montreal covers about two-fifths of the Island 
of Montreal at the place where the St Lawrence and Ot- 
tawa rivers meet in southern Quebec. A tree-covered 
mountain, Mount Royal, rises 233 metres in the city's 
centre. 

Montreal was built on a series of terraces that rise 
steeply from the banks of the St Lawrence River west to 
Mount Royal. At shore level are port facilities and ware- 
houses and wholesale trade establishments. Old Mont- 
real lies on the lowest terraces, near the riverfront. Far- 
ther up are the towering office buildings and busy 
shops of central Montreal. 


Montreal is Canada's chief transportation centre. The city centre lies between Montreal Harbour, 
on the St. Lawrence River, and tree-covered Mount Royal, background. 


Old Montreal borders the St Lawrence River between 
Berri and McGill streets. Many of its old buildings stand 
side by side with tall, modern structures. Charming res- 
taurants, historic houses, and small shops line the area's 
narrow streets. Several of these streets are paved with 
cobblestones. 

The city centre lies west of Old Montreal, It has some 
of Canada’s tallest buildings, busiest department stores, 
and finest hotels. One of Montreal's liveliest sections lies 
beneath the central streets. This section is called the un- 
derground city. There, more than 200 restaurants and 
shops, and several cinemas border a network of pas- 
sages and squares, 

Montreal's metropolitan area is Canada's second larg- 
est urban area after Toronto. About 12 per cent of Cana- 
da's population live in Greater Montreal. About 75 cities 
and towns make up the Montreal metropolitan area. 
About 65 per cent of the people in this area live outside 
the city, 

Canadians of French ancestry are by far the largest 
group in the city. Signs throughout the city appear 
mainly in French. About 20 per cent of Montreal's peo- 
ple were born outside Canada. Montrealers of British 
ancestry form the second largest group. Since the end 
of World War Il in 1945, hundreds of thousands of im- 
migrants from Europe and the Far East have settled in 
the city. 

Montreal's school system is organized on the basis of 
language and religion. Schools provide lessons either in 
French or English. Within each language group are 
Roman Catholic and Protestant schools, Montreal also 
has four universities, of which the best known are the 
University of Montreal and McGill University, 

The issue of language rights in schools has led to dis- 
putes in Montreal. Some French-speaking people be- 
lieve that all the schools should teach only in French, 
Montrealers who prefer to educate their children in 


English-language schools oppose this view. They 
strongly support existing Canadian laws that guar 
them the right to choose the language of instruction for 
their children, 

Montreal, like other large cities, faces such problems 
as discrimination and poverty. Nearly all the best jobs 
and housing belong to the English-speaking mines 
The French majority suffers the most. This situation ha 
created much social tension in the city. 

Montreal is the headquarters of a separatist move: : 
ment, which aims to make Quebec an independent Hi 
tion, separate from the rest of Canada. A few seper 
have tried to publicize the movement through terro! 
such as bombing English-owned shops. k a 

Montreal is Canada's chief transportation centre. Me 
St Lawrence Seaway makes Montreal a major pa 
point for ships sailing between the Great Lakes an 
Atlantic Ocean. 

Montreal lies in the most productive farming bee 
of Quebec. As a result, the city has become as 
food-processing centre. Greater Montreal is al ies a 
centre for petroleum refining and the manufac saul? 
clothing, tobacco products, and transportation eq 
ment. g u 

In 1535, the French explorer Jacques Cartier ar 
the St Lawrence River and explored the Island a ign 
real. In 1642, French colonists built a fort in eres 
Old Montreal and established the settlement 0 ME 
Marie. By the early 1700s, Ville-Marie had beco 
known as Montreal. ea 

British troops captured Montreal in 1760 The 
of Paris, signed in 1763, made Canada a Britis srcial CO" 
Montreal soon developed into a British comm 
tre. French interests centred on farming. heldin 

An international exhibition, Expo 67, was he mi 
Montreal in 1967. The city also hosted the Sum 
Olympic Games in 1976. 


ion 


Montrose, Marquess 
of (1612-1650), James Gra- 
ham Montrose, was a lead- 
ing Scottish supporter of 
he Royalist cause during 
the English Civil War in the 
middle and late 1640's. In 
1644, his force of Irishmen 
and Highlanders won the 
Battle of Tippermuir, cap- 
tured Aberdeen, and won 
the Battle of Inverlochy. His 
victory at Kilsyth in 1645 
gave him control of much 
ofScotland, but he was de- 
feated at the Battle of Philiphaugh in the same year. 

Montrose left Scotland for Norway in 1646. He tried to 
raise the Highlands for Prince Charles in 1650. He was 
defeated at the Battle of Invercarron and executed in Ed- 
inburgh. 

Monts, Sieur de (1560?-1630?), a French explorer and 
colonizer, founded a settlement in the region of Acadia 
in Canada. He was interested in the fur trade, discovery, 
and navigation. Sieur de Monts was an intimate friend of 
King Henry IV of France. The king made him a lieutenant 
general and governor of Acadia. 

Sieur de Monts sailed for America in March 1604 
with Jean de Biencourt de Poutrincourt and Samuel de 
Champlain. They explored the Bay of Fundy and settled 
atthe mouth of the Saint Croix River. In 1605, they 
founded Port Royal, Nova Scotia. Sieur de Monts then 
ype to France, leaving Poutrincourt behind as gov- 
mor, 

Sieur de Monts later won permission to send Cham- 
pin to explore Canada. Champlain founded Quebec in 
1608, and sailed to Canada again in 1610. Sieur de 
Monts was born in Saintonge, France. His real name was 
Pierre du Guast. 

See also Acadia; Champlain, Samuel de. 

Montserrat is a dependency of the United Kingdom 
i in the Caribbean Sea. It is one of the Leeward Is- 
ina in the West Indies. Montserrat’s neighbours are 
prom and Barbuda to the northeast, Guadeloupe to 
m aoutheast, and St. Christopher and Nevis to the 
orthwest, Montserrat’s capital, Plymouth, lies on the 
West coast, 

Government. Montserrat has a limited form of self- 
gvernment under a ministerial system. The United 
econ controls internal security, defence, the judi- 

n ne public services, and all external affairs, includ- 
he regulation of international financial services. The 
ten who represents the UK monarch, presides 
H the executive council, which makes and directs 
iil xA The Constitution provides for a legislative coun- 
al Sau of a speaker and other members who are 
hey h nominated, or appointed by virtue of the office 
fib | The political party with the most elected 
nn forms the government. 
Most a e. About 12,000 people live on Montserrat. _ 
taces liem are of African descent. A small proportion 
tists w ancestry to early Irish settlers. These Irish colo- 
Jious pee Mainly Roman Catholics who influenced reli- 
e e eticas in certain areas. Anglo-Catholicism, 
er, was the official religion. Today, the main de- 
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ponents are Anglican, Roman Catholic, and Meth- 
odist. 

Cultural activities and customs show a blend of Irish 
and African traditions. Goat water, the national dish, 
which is made from diced goat (also called mutton), is 
said to resemble both Irish stew and an African dish. 
Irish influences exist in national symbols, the names of 
people, estates, and villages, and in local music. Mas- 
querade, a local art form, originated in Africa. It consists 
of ritual drumming and dancing, the wearing of elabo- 
rate costumes, and the cracking of whips. English is the 
official language, but people also speak a local dialect. 

Land. Montserrat is 102 square kilometres in area. It 
is a lush, rugged island. Christopher Columbus, on 
sighting the island in 1493, named it after the Abbey of 
Montserrat in the Spanish highlands near Barcelona be- 
cause of its rugged terrain and saw-toothed mountain 
range. The highest mountain, Chance Peak, is 915 me- 
tres above sea level. The island is volcanic and has both 
extinct volcanoes and active fumaroles (volcanic vents 
from which hot gas and steam escape). Its hot springs 
are said to be health-giving. 

The climate is tropical. The warmer period tends to 
be during the hurricane season from June to November. 
The average annual rainfall is more than 150 centime- 
tres. Like most of its neighbours, Montserrat is subject 
to severe hurricanes, which threaten the island's econ- 
omy. 
konami: Tourism, property, construction, and gov- 
ernment services account for about 70 per cent of Mont- 
serraťs locally generated income. Agriculture accounts 
for 3 per cent. However, food crops and livestock are 
produced mainly for the domestic market. Manufactur- 
ing, based on electronic assembly, is important. So is 
the processing of sea-island cotton (a high-quality spe- 
cies from the Sea Islands, an island chain in the Atlantic 
off the southeastern coast of the United States). 

History. Archaeological remains suggest that Ci- 
boney, Arawak, and Carib Indians were the first inhabit- 
ants of Montserrat. In 1493, Columbus sighted the island 
and named it Santa Maria de Montserrat, but he never 
landed there. European settlement commenced in 1632 
with the arrival from St. Kitts (now St. Christopher) of 
Thomas Warner and a group of English and Irish set- 
tlers. A group also arrived from Virginia in what is now 
the United States, First tobacco, then sugar, formed the 
major crop. The planters imported slave labour from Af- 
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View of Plymouth, capital of the British dependency of Mont- 
serrat in the Leeward Islands of the West Indies. 


During the 1600's and 1700's, Montserrat felt the ef- 
fects of intense rivalry between the English and the 
French for the control of the sugar economies. The is- 
land twice changed hands between these powers until 
Possession was finally settled in 1783 by the Treaty of 
Versailles. Montserrat was returned to British control, 
where it has remained ever since. In 1991, political con- 
trol of the dependency’s government passed to the Na- 
tional Progressive Party. In an election that year, it de- 
feated the People’s Liberation Party, which had held 
power since 1983, 

Montserrat is a Benedictine monastery about 48 kilo- 
metres northwest of Barcelona, Spain. It is in a moun- 
tainous area, also called Montserrat. The monastery was 
established about A.D. 1025. Its treasure is the Black Vir- 
gin, a small black wooden figure of the Virgin Mary said 
to have been carved by Saint Luke and brought to Spain 
by Saint Peter about A.D. 30. It is known as Our Lady of 
Montserrat, Patron of Catalonia. 

The area's spectacular and rugged peaks, spires, and 
deep ravines inspired the original Latin name, mons ser- 
ratus (notched or saw-toothed mountain), The name be- 
came monte serrado in Spanish and Montserrat in the 
Catalan language of the region. 

Monument is a structure, usually a building or statue, 
built in memory of a Person or an event. National monu- 
ments are places of historic, scientific, or scenic interest 
set aside by a government as public property. They in- 
clude such structures as historic castles and such natu- 
ral features as canyons, 

Mood, or mode, is a grammatical term applied to verb 
forms that distinguish among certain kinds of meaning. 
For example, the verb js in "He is my brother” is an indic- 
ative mood form; that is, it states a fact. But the verb 
were in "if he were my brother” is a subjunctive mood 
form; that is, it expresses a condition contrary to fact, 

Some languages have elaborate mood forms, but in 
English not many contrasts remain between the indica- 
tive and the subjunctive mood. For the verb be, the in- 
dicative forms of the Present tense are / am, you are, he 

is, we are, and they are. The subjunctive forms are / be, 
you be, he be, we be, and they be. In the past tense, the 
indicative forms are / was, you were, he was, we were, 
and they were, and the subjunctive forms are / were, 
you were, he were, we were, and they were, Other 
verbs have a distinction at only one point the third per- 


son singular of the present tense. For instance, she calls 
is indicative, but she call is subjunctive, 

Subjunctive uses. Although the subjunctive has lim. 
ited forms and uses in English, it is useful as a way of ex- 
pressing a wish, a request, urgency, or a condition con- 
trary to fact: 

| wish it were true. (wish) 

She asked that we be admitted. (request) 

It is necessary that he stay. (urgency) 

If words were deeds, we would be finished. (condition 
contrary to fact) 

Older English usage employed the present subjune- 
tive frequently in clauses introduced by if and though, 
such as ‘If it be he, let him be admitted,” and “Though 
she call repeatedly, | shall not answer.” 

Other older uses of the subjunctive survive in many 
expressions, most of which are blessings or prayerful 
wishes: God bless you, Long live the king, Heaven for- 
bid, Suffice it to say, and God be with you. 

Imperative mood. The term imperative moodis 
commonly given to verbs that express commands or re 
quests. “Stop the music,” “Leave the room,” and Give this 
to your mother” are examples. In English, the imperative 
form is the base (simple) form of the verb. Imperative 
sentences usually have no subjects, and the omission of 
the subject is one of the chief signals that the sentence 
is a command or a request. 

Verb phrases. The terms mood and mode are also 
applied sometimes to verb phrases like might go, id 
should stay, and may try. Words like may, might, should, 
and would express the same meanings conveyed by f 
mood endings on the verb in such languages as Greel h 
or Latin. In English, however, modern grammarians ust 
ally limit the term mood to the indicative, subjunctive, 
and imperative forms, omitting the modals. oi 
Mood is a person's state of mind or outlook on li ee 
ryone’s mood may change from day to day, or, some m 
times, from hour to hour. But in certain mental nnp 
usually called bipolar disorder or manie- dept Ra 
order, the patient's mood is obviously disturbe J ible 
tients may be sad, or happy and excited, for no Va i 
reason. Their mood changes often. Some psychia $ dis 
believe that the basic trouble with such patients 5 es 
turbance of their mood. Psychoanalysts beinna a 
apparently unexplainable mood can be caused 9y 
conscious thoughts, wishes, or guilt feelings. Amert 
Moody, Dwight Lyman (1837-1899), was an 
can evangelist. He founded the interdenominat aie, 
Moody Memorial Church, the Moody Bible ga 
and the Moody Press in Chicago. He also san Hee 
private high school for girls and another for boy" 
Northfield, Massachusetts. chusetts. 

Moody was born in East Northfield, Massa! n of equi! 
Moody, Harold (1882-1947), was a champio for peo 
rights, particularly in employment and Leas Al i, 
ple of African origin living in the United beac 
In 1931, Moody helped found the League of Cog, 
Peoples. This was an organization to look a i of African 
fare, education, and financial needs of peop 947. 
origin. Moody was its president from 1931 pa re 

Harold Arundel Moody was born in Kn ia 
maica, the son of a pharmacist. In 1904, he a there. 
London to study medicine and later prec 
Moody, Helen Wills. See Wills, Helen N- 
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11 astronauts during their return trip to the 


The moon was photographed by the Apollo 
on. The astronauts landed on the Sea of Tranquil- 


Moon 


lity, a large, dark-coloure 


Moon i: 5 
189 th me earth's nearest neighbour in space. In 
frst eiss, natural satellite of the earth became the 
The eLa to be visited by human beings. 
itgives off p tone brightest object in the night sky, but 
is reflecting ai its own. When the moon ‘shines, 
tights, the g (casting back) light from the sun. On some 
hers its moon looks like a gleaming silver globe. On 
oes not fees a thin slice of light. But the moon 
to change sae its size or shape. Its appearance seems 
eee ifferent parts of it are lit by the sun. 
v4 days. Th ravels around the earth once about every 
ays, Thiet moon also rotates about once every 274 
tuned toward ¢ only one side of the moon remains 
e centres of me earth. The average distance between 
8S. A rock Ay e earth and the moon is 384,403 kilome- 
Bick takes cto Urney from the earth to the moon and 
ata es about six days. 
Seems ake moon is relatively close to the earth, it 
Re as the sy larger than the stars and about the same 
FS across, Thi The moon measures about 3,476 kilome- 
Ofthe earth is distance is about a fourth the diameter 
te moan’ ànd 400 times smaller than that of the sun. If 
tennis p Were seen next to the earth, it would look like 
all next to a football. 


earth. They had made the first landing on the mos 
d lava plain. The highland areas of the moon are lighter in colour. 


The earth is not the only planet with a moon. For ex- 
ample, Jupiter has 16 known satellites. The earth's moon 
is the sixth largest of the more than 40 natural satellites 
of the planets. For more information on natural satel- 
lites, see the separate planet articles. 

The moon has no life of any kind. Compared with the 
earth, it has changed little over billions of years. The 
moon has no air, wind, or water. On the moon, the sky is 
black—even during the day—and the stars are always 
visible. At night, the rocky surface is extremely cold. The 
temperature is lower than any place on the earth. In the 
day, the temperature of the rocks is slightly higher than 
that of boiling water. 

Through the centuries, people have gazed at the 
moon, worshipped it, and studied it. The long-time 
dream of travelling to the moon became history on July 
20, 1969, when astronauts Neil A. Armstrong and Ewin E. 
‘Aldrin of the United States landed on the rocky plain 
known as the Sea of Tranquillity. 

Space flights and moon landings have provided many 
facts about the moon. Moon exploration has also helped 
solve many mysteries about the earth, the sun, and the 
planets. For more information on moon exploration, see 


the World Book article on Space travel. 


The far side of the moon has a rugged surface. The large crater in the centre of the photograph 
is International Astronomical Union Crater No, 308. It is about 80 kilometres wide. The lunar foot- 


print at the right was made by Edwin E. Aldrin, Jr., an Apollo 11 astronaut. 


The moon at a glance 


Age: About 4,600,000,000 (4,6 billion) years, 

Distance from the earth: Shortest—356,399 kilometres; Great- 
est—406,699 kilometres; Mean—384,403 kilometres, 

Diameter: About 3,476 kilometres, 

Circumference: About 10,927 kilometres, 

Surface area: About 38,000,000 square kilometres, 

' Rotation period: 27 days, 7 hours, 43 minutes, 

Revolution period around the earth: 27 days, 7 hours, 43 
minutes, 

Average speed around the earth: 3,700 kilometres per hour. 

Length of day and night: About 15 earth-days each. 

Temperature at equator: Sun at zenith over maria, 127° C; 
Lunar night on maria, —173° (03 

Surface gravity: About + that of the earth. 

Escape velocity: 2.4 kilometres per second. 

Mass: 2 that of the earth, 

Volume: 4, that of the earth, 

Atmosphere: Little or none. 


i S, 
The diameter of the moon is about 3,475 kilome ol 
a fourth of the earth's diameter, If the moon veS R Perth. 
of Australia, it would extend from Sydney to bey! 


or about 
n top 


What the moon is like 


The moon’s surface. When seen with the unaided 
eye from the earth, the moon looks like a smooth globe 
with dark and light patches of grey. Field glasses or a 
small telescope will bring into view the features first 
seen by Galileo, the Italian scientist of the 1600s. 

The dark patches on the moon are broad, flat plains 
that Galileo may have thought were covered with water. 
He called them maria (singular, mare), a Latin word 
meaning seas. Today, we know the maria are lowlands 
of rock covered by a thin layer of rocky soil. Most of the 
light grey parts of the moon's surface are rough and 
mountainous. These areas are called highlands. The 
maria occur mainly on the near side of the moon, which 
faces the earth. The far side is nearly all highlands. 

Most of the maria were formed from 3.3 to 3.8 billion 
years ago by great flows of /ava (molten rock) that 
poured out and cooled on the moon's surface. The lava 
that formed the maria has filled in the low places on the 
moon. Some of the low places, such as the Imbrium 
Basin in the Sea of Rains, are giant craters. The lava fill- 
ing these craters forms round maria. 

Craters are the most numerous features of the moon's 
surface, The moon has craters within craters and even 
connected craters. Scientists estimate that the moon has 
half a million craters that are more than 1.5 kilometres 
wide. A total of about 30 thousand billion craters are at 
least 30 centimetres wide. 

Most of the small craters are simple bowl-shaped pits 
with low rims, Most craters from 8 to 16 kilometres wide 
ave high walls and level floors. Many craters wider 

than 24 kilometres have hilly floors or central peaks. 

arge craters are rimmed by mountains and have steep, 
terraced walls, The largest crater, the Imbrium Basin, is 
about 1,100 kilometres wide. Its floor is covered by dark 
ava, which forms one eye of the familiar “man in the 
Moon," 

Certain craters on the moon are called ray craters. 
hese craters are surrounded by light grey streaks 
known as rays. The rays look like splashes of bright ma- 
terial and extend out in many directions. Around Tycho, 
acrater 87 kilometres wide, a few rays are 16 to 24 kilo- 
Metres wide and can be traced for nearly 1,600 kilome- 
tres. Swarms of small secondary craters in the rays 
probably were formed by rocks thrown out of the ray 
craters, The rays probably are mixtures of broken rocks 
thrown from the ray craters and rock fragments 
splashed out of the secondary craters. Scientists know 
ae the ray craters were formed late in the moon's his- 

1y because their rays cross over maria, mountains, and 
other craters, 

Arlee of small craters on the moon have been 
eh the impact of meteoroids, solid objects that 
ey rough space. Many meteoroids also enter the 

s atmosphere as meteors. Most meteors melt or 
wee high in the air, producing streaks of light also 
ar meteors, Only the largest meteors reach the 
lack ae fast enough to dig a crater. The moons 

i atmosphere means that even tiny meteoroids 
tie craters, Erosion on the moon works so slowly that 

one only 30 centimetres in diameter remain for mil- 

ns of years, 

lorte, large craters on the moon probably were 
bodi when comets or asteroids hit the moon. These 

es also travel around the sun, but they are much 
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Schmidt Crater, on the western edge of the Sea of Tranquillity, 
is 11 kilometres wide. The moon has billions of craters. The larg- 
est is about 1,100 kilometres wide. 


A winding rille, right, is one of several long, narrow valleys on 


the moon that probably were caused by flowing lava. Maskelyne 
G Crater, top, is about 6 kilometres wide. 


n meteoroids. The moon's largest and oldest 
craters may have been created by the impact of plane- 
tesimals, solid objects that perhaps crashed together 
and formed the moon itself. 

A few craters on the moon look like volcanic craters 
on the earth. Some of these craters are found on the 
tops of small mountains or in the centres of low, — 
rounded hills. In other places, craters are lined up ina 
row just as volcanoes on the earth commonly are lined 
up. Many of the lunar craters that resemble volcanoes 
are found on the lava plains. 

The mountainous areas of the moon are scattered 
with huge craters. All the major mountain ranges of the 


larger that 
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Rays of bright material spread from some craters across the 
Moon's surface. This ray crater on the far side of the moon was 
photographed by the Apollo 13 astronauts, 


A basalt rock returned by the Apollo 11 
astronauts resembles lava rock from vol- 
canoes on the earth. Gases escaping from 
the molten rock caused the holes, 


moon appear to be the broken rims of these huge cra- 
ters. The rugged Apennine Mountains, near the Sea of 
Rains, rise about 6,100 metres, The Leibnitz Mountains, 
near the moon's south pole, are at least 7,920 metres 
high. They are about as tall as the highest mountains on 
the earth, 

The moon also has long, narrow valleys called rilles, 
Most rilles are straight and probably were formed when 
the moon's outer crust was cracked, and sections of the 
surface dropped down. Sinuous rilles are winding chan- 
nels that look much like dry riverbeds. They probably 
were formed by the flow of lava on the maria. 

What the moon is made of, Scientists have learned 


A breccia rock collected from a crater 
during the Apollo 12 mission consists of 
soil and rock pieces squeezed together 
and coated with glass. 


d 
The surface of the moon's far side has more craters an 
mountains than that of the side that faces the earth. The far side 
has fewer “seas,” and its craters appear smooth and worn. 


i 
The oldest rock found on the mon gat 
this Apollo 12 sample. It has hig! pyi 
tivity and is more than 4 billion yea! 


much about the composition of the moon by ae 
rocks and soil brought back by U.S. astroa a canbe 
questions will remain unanswered until samp 
taken from a number of places on the moon. nauts was 
Moon soil collected by the first Apollo by of rock 
dark grey to brownish grey. It consisted of bi il was 
and glass, and scattered chunks of rock. The Fa 
formed by repeated grinding and churning 0 wore 
moon's surface as meteoroids hit it and orate y 6 me- 
formed. Soil on the maria generally is from Une Some 
tres deep. About half of it con etor bits of g 
soil grains are microsco ic glass balls. n lant 
Nothing lives in inoan adil The soil contains no P 


n) fret glass balls are found in much lunar soil. The 
rules shown above are about the size of a full stop. These 
les were brought back by the Apollo 11 crew. 


imal fossils. Moon rocks consist chiefly of minerals 
ining aluminium, calcium, iron, magnesium, oxy- 
Silicon, and titanium. Hydrogen, helium, and other 
sts are trapped in some of the rocks. Scientists be- 
le some of these gases reached the moon as part of 
ir wind, electrified gas that constantly streams 
the sun. No new elements have been discovered in 
a samples. Scientists have found a few minerals 
Own to occur naturally on the earth, but these be- 
to Well-known mineral families. 
oe types of rock have been collected by the 
fice its. One type is basalt, a hardened lava and the 
ai a volcanic rock on the earth. The lava rocks 
ite ay crystals of feldspar, pyroxene, and ilmenite. 
Boren nerals were formed at about 1200° C. They 
h r part of the moon was extremely hot when the 
ad formed. The second type of rock, called 
geth s made of soil and pieces of rock squeezed to- 
er when hit by falling objects. 
oe eons outer crust seems stiff and strong, but 
alle an to be learned about its interior. On the 
dint Ser, ight, mission controllers sent part of the 
i seien a rocket crashing into the moon. The result- 
Pours T ic (earthquakelike) vibrations lasted about four 
pected ese long-lasting vibrations had not been ex- 
Y scientists. 


though the Astronauts walk easily on the moon, even 
Cause th ey wear heavy equipment. They feel light be- 
e force of gravity on the moon's surface is six 
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Microcraters on some moon samples can be seen only with 
a microscope. This crater, magnified 1,700 times, was formed by 
the high-speed impact of cosmic dust on broken glass particles. 


A dumbbell-shaped blob is one of the glassy objects that are 
found in the moon's soil. Such objects probably were formed 
when meteoroids struck the moon, splattering molten droplets. 


times weaker than that on the surface of the earth. A boy 
or girl who weighs 60 kilograms on the earth would 
weigh only 10 kilograms on the moon. Gravity is weaker 
on the moon because the moon's mass (the amount of 
matter a body contains) is about 81 times smaller than 
the earth’s mass. In 1968, scientists studying the orbits of 
spacecraft around the moon found that the force of 
gravity differs slightly from place to place on the moon. 
They believe the slight difference is caused by large 
concentrations of mass in many of the round maria. Sci- 
entists have used the term mascons to describe these 
areas, but the cause of mascons is not yet known. 

Atmosphere and weather. The moon has little or 
no atmosphere. If the moon ever did have a surround- 
ing layer of gases, it would have leaked away into space 
because of the moon's weak gravity. Asa result of its 
lack of atmosphere, the moon has no weather, no 
clouds, no rain, and no wind. There is no water on its 
surface. Astronauts on the moon must carry air with 
them to breathe. They must talk to each other by radio 
because there is no air to carry sound. 

Temperature. The surface of the moon gets much 
hotter and colder than any place on the earth. At the 
moon's equator, noon temperatures on the maria are as 
high as 130° C. Temperatures drop below —170° C dur- 
ing the two-week lunar night. In some deep craters near 
the moon’s poles, the temperature is always near 
—240° C. Space suits protect astronauts from the heat 


and cold. 
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The orbit of the moon. The moon travels around the 
earth in an elliptical (oval shaped) path called an orbit 
One such trip around the earth is called a revolution. 
The moon moves at an average speed of about 3,700 
kilometres per hour along its 2.3-million-kilometre orbit. 

The moon also travels with the earth as the earth cir- 
cles the sun every 3654 days, an earth year. The moon 
actually moves from west to east in the sky, But it seems 
to move from east to west as it rises and sets because 
the earth spins much faster than the moon revolves 
around the earth, 

Because the moon's orbit is oval, the moon is not al- 
ways the same distance from the earth. The point where 
the moon comes closest to the earth is 356,399 kilome- 
tres away. This point is called the moon's perigee. The 
moon's farthest point from the earth is 406,699 kilome- 
tres away. This point is the moon's apogee. 

The gravitational pull of the earth keeps the moon in 
its orbit. If the earth or its gravitational force were to 
suddenly disappear, the moon would no longer orbit 
the earth, But the moon would still move in orbit around 
the sun. The gravitational pull of the sun on the moon 
Causes irregularities in its orbit around the earth, called 
perturbations, 

Scientists measure the moon’s revolution around the 
earth in synodic months and sidereal months, A synodic 
month—which equals about 294 days—is the period 


How the moon 
gets its light 


How the moon moves 


from one new moon to the next new moon, Itis the time 
that the moon takes to revolve around the earth in rela- 
tion to the sun. If the moon started on its orbit from a 
spot exactly between the earth and the sun, it would re- 
turn to almost the same place in about 291 days. A syn- 
odic month equals a full day on the moon, This /unar 
day is divided into about two weeks of light and about 
two weeks of darkness. 

A sidereal month—about 274 days—is the time the 
moon takes to make one trip around the earth in rela- 
tion to the stars. If the moon’s revolution were to begin 
on a line with a certain star, it would return to the same 
position about 274 days later, 

A synodic month is longer than a sidereal month be- 
cause the earth travels around the sun while the moon 
travels around the earth. By the time the moon has made 
One revolution around the earth, the earth has revolved 
7s Of the way around the sun, Therefore, the moon has 
to travel slightly farther to be in the same position in re- 
lation to the sun. 

Rotation. The moon rotates completely on its axis (an 
imaginary line through its north and south poles) only 
once during each trip around the earth, The moon ro- 
tates from west to east, the same direction that it travels 
around the earth. At its equator, the moon rotates at a 
speed of about 16 kilometres per hour, When you look 
up at the moon, you always see the same side. 


The moon gives off no light of its own. It shines by reflecting sunlight. Like the earth, half of the 
moon is always lit by the sun's direct rays, and the other half is always in shadow. At times during 
the month, only a small slice of the moon's side that faces the earth is in full sunshine. The moon 


appears as a thin, bright crescent. Earthshine (sunlight reflected by the earth), dimly lights the 3 
moon's "dark" side when it faces the earth, Because the moon is made up chiefly of dark grey roc 
and dust, it reflects only 10 Per cent of the light it receives, 
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Moon's Far Side 


The moon is held in this position by gravitational forces. 
We know that the moon is rotating because we can see 
only one side of it. If the moon did not rotate, we would 
beable to see its entire surface. 

Sometimes we can see a short distance around the 
limb edge) of the moon. The moon seems to swing 
from side to side and nod up and down during each 
evolution. These apparent motions are called /ibrations. 
They are caused by slight changes in the moon's speed 
ofrevolution and by a five-degree tilt of the moon's orbit 
tothe orbit of the earth. At different times, the librations 
enable us to see a total of 59 per cent of the moon’s sur- 
face from the earth. The other 41 per cent of the moon's 
surface can never be seen from the earth. The moon's 
far side was a complete mystery until Oct. 7, 1959, when 
a Soviet rocket orbited the moon and sent back a few 
pictures of one far side area to the earth. On Dec. 24, 
1968, the Apollo 8 astronauts became the first people to 
see the far side. 

The phases of the moon. During a synodic month, 
we can see the moon “change” from a slim crescent to a 
full circle and back again. These apparent changes in the 
moon's shape and size are actually different conditions 
of lighting called phases. They are caused by changes in 
the amount of sunlight reflected by the moon toward 
the earth. The moon seems to change shape because we 
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see different parts of its sunlit surface as it orbits the 
earth. Like the earth, half the moon is always lit by the 
sun's rays except during eclipses. Sometimes the far 
side of the moon is in full sunlight even though it is out 
of view from the earth. 

When the moon is between the sun and the earth, its 
sunlit side—the far side—is turned away from the earth. 
Astronomers call this darkened phase of the moon a 
new moon. In the new moon phase, the side of the 
moon that faces the earth is dimly lighted by earthshine, 
which is sunlight that is reflected from the earth to the 
moon. 

A day after a new moon, a thin slice of light appears 
along the moon's eastern edge. The line between the 
sunlit part of the moon's face and its dark part is called 
the terminator. Each day, more and more of the moon's 
sunlit side is seen as the terminator moves from east to 
west. After about seven days, we can see half of a full 
moon. This half-circle shape is half of the moon's side 
that is exposed to sunlight and is the part that can be 
seen from the earth, This phase is called the first quar- 
ter. About seven days after the first quarter, the moon 
has moved to a point where the earth is between the 

moon and the sun. We can now see the entire sunlit 
side of the moon. This phase is called ful/ moon. A full 
moon seems bright on a clear night. But a whole sky of 


oes through phases. The moon changes 

k again every 294 days. The phases are caused by the moon's 
d moon travel around the sun. Half of the moon is always in 

e are visible from the earth. As the moon and earth 
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full moons would be only about a fifth as bright as the 
sun. 

About seven days after full moon, we again see half of 
a full moon. This phase is called the /ast quarter, or the 
third quarter. After another week, the moon returns to a 
point between the earth and the sun for the new moon 

hase, 
R As the moon changes from new moon to full moon, it 
is said to be waxing. During the period from full moon 
back to new moon, the moon is said to be waning. 
When the moon appears smaller than half of a full 
moon, it is called crescent. When the moon looks larger 
than half of a full moon, yet is not a full moon, it is called 
gibbous. 

The moon rises and sets at different times. In the new 
moon phase, it rises above the horizon with the sun in 
the east and travels close to the sun across the sky, With 
each passing day, the moon rises an average of about 50 
minutes later and drops about 12 degrees farther be- 
hind in relation to the sun. 

By the end of a week—at the first quarter phase—the 
moon rises at about noon and sets at about midnight. In 
another week—at full moon—it rises as the sun sets and 
Sets as the sun rises, At last quarter, it rises at about mid- 
night and sets at about noon. A week later—back at new 
Moon—the moon and the sun rise together in the east. 


Why we see only 
one side of the moon 


When we look at the moon, we always see the same 
side. This is because the moon turns once On its axis 
in the same time that it circles the earth, Astrono- 
mers call the moon's motion synchronous rotation. 
The force of Sey ales keeps the same side of 
the moon toward the earth. This diagram shows why 
One side of the moon can never be seen from the 
earth. As the moon turns, a moon landmark such as a 
crater, shown as a red dot, stays in about the same 
position during the month. Sometimes the landmark 
is hidden in the dark part of the moon facing the 
earth. But because it does not move to the side of the 
moon Opposite the earth, we know that we are see- 
Ing only one side of the moon. If the moon did not 
turn in its journey around the earth, the landmark 
would gradually seem to move across the visible 
Surface of the moon. It would disappear around the 
Moon's western edge and return to view on the 
moons eastern edge about 14 days later, 
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Eclipses. The light of the sun causes both the earth 
and the moon to throw shadows into space. When a full 
moon passes through the earth's shadow, we see an 
eclipse of the moon. During a lunar eclipse, the moon is 
a dark reddish colour, It is faintly lighted by red rays 
from the sun that have been refracted (bent) by the 
earth's atmosphere. 

During another kind of eclipse, the new moon passes 
directly between the earth and the sun, When part or all 
of the sun is hidden by the moon, we see a solar eclipse 
lan eclipse of the sun). Solar eclipses occur where the 
shadow of the moon passes across the earth. The appar- 
ent size of the sun and the moon just happens by acci- 
dent to be nearly equal. See Eclipse. 

The moon and tides. Since ancient times, man has 
watched the rising and falling of the water level along 
the seashore. Just as the earth's gravity pulls on the 
moon, the moon's gravity pulls on the earth and its large 
bodies of water. The moon's gravity pulls up the water 
directly below the moon. On the other side of the earth, 
the moon pulls the solid body of the earth away from 
the water. As a result, two bulges called high tides are 
formed on the oceans and seas. As the earth turns, these 
tidal bulges travel from east to west. Every place along 
the seashore has two high tides and two low tides dally. 
See Tide. 
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How the moon was formed 


Age and history. The earth and meteorites that have 
jilen on the earth are more than 44 billion years old. 
largely as a result of this evidence, most scientists as- 
june that the entire solar system—including the moon— 
yas formed at about the same time. However, none of 
ihelunar rocks brought back to the earth by the Apollo 
sironauts has been proved to be more than 4.2 billion 
years old, Scientists have determined that some of the 
rocks are at least that old by using the potassium-argon 
method of dating. This method was used because the 
jocks contain radioactive potassium 40, which changes 
info argon gas 40 at a constant rate. Scientists measure 
therelative amounts of potassium and argon present in 
arock and then use the ratio to calculate the rock's age. 

The oldest lunar rocks, however, actually may be 
more than 4.2 billion years old. High temperatures may 
have driven away the argon gas that had formed in the 
Tocks by 4.2 billion years ago. The temperature of the 
rocks could have been raised to such levels by a bom- 
bardment of meteorites or by some other event. 

Most of the large craters in the highlands of the 
moon were formed when many large solid bodies from 


The escape” theory of the moon's origin says that the earth 


thdthe moon were once a single body. The sun's gravity caused 
bulge on one side of the fast-spinning earth. A lopsided dumb- 


formed, and the bulge broke away and became the moon. 
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space struck the moon. Scientists believe this bombard- 
ment took place between 3.9 and 4.2 billion years ago. 
Also during this period, other solid bodies probably 
struck the earth and other planets. As time went on, 
fewer bodies were left in space and the number that 
struck the moon gradually decreased. 

The maria formed when lava flowed out on the lunar 
surface between 3.3 and 3.8 billion years ago. The maria 
are smoother than the highlands because the lava cov- 
ered the old craters on the lowlands. 

Scientific theories have been developed to explain 
how the moon was formed. But more scientific explora- 
tion is needed before the mystery can be solved. 

The moon was once much closer to the earth than it 
is now, Early in its history, it may have been only about 
16,000 kilometres from the earth. The earth also may 
have been spinning 10 times faster than it does today. 
The moon's orbit is still becoming larger as the earth 
spins more slowly. These changes are caused by friction 
from the tides, which slows the earth’s rotation and 
forces the moon into a larger orbit. 

In 1879, George Darwin, an English mathematician, 


A third moon formation theory says that the moon was 
formed at about the same time as the earth and in the same re- 
gion of space. The two bodies were made from huge whirlpools 
of gas and dust that were left over when the sun was formed. 
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suggested that the earth and the moon were once a sin- 
gle body. Shortly after the earth was formed, according 
to his theory, called the “escape” theory, a huge bulge 
was produced on the earth by the attraction of the sun. 
The earth was spinning much more rapidly than it is 
today, and the bulge eventually broke away from the 
earth. Other scientists have pointed out that the material 
of the bulge probably would have become extremely 
hot and may have broken up into many pieces. Later, the 
pieces may have fallen together again to form the moon. 
A second theory, called the “capture” theory, states that 
the moon was formed as a separate planet that followed 
its own orbit around the sun. Every few years, the moon 
came close to the earth because their orbits were simi- 
lar. During one of these close passes, the moon was 
captured in the earth's gravitational field. 

A third theory is that the earth and moon were 


formed close to each other from a disc of gas and dust 
around the sun. They were formed as a double-planet 
system, much like the systems of double stars that are 
common in our galaxy. The large craters created early in 
the moon's history may have been formed by the impact 
of smaller moons that were circling the earth, or by 
planetesimals that were orbiting the sun. 

A fourth theory is that a large body from space col- 
lided with the earth after its iron core was formed. The 
resulting impact caused an explosion that blew material 
from the earth's mantle (shell of rock between the core 
and surface) into outer space. This material began to 
orbit the earth and eventually united into a single body 
to form the moon. Supporters of this theory say that 
rocks and other materials discovered on the moon are 
similar to those found on the earth and could have origi- 
nated from the earth's mantle. 


The moon in history 


Measuring time. Since ancient times, people have 
measured time by the phases of the moon. The Ameri- 
can Indians recorded that a harvest or a hunt took place 
a certain number of “moons” ago. People in Muslim 
countries still use a calendar with 354 days, or 12 syn- 
odic lunar months. Jews use the lunar calendar to estab- 
lish the dates of religious holidays. Christians observe 
Easter on a date that varies each year because it is re- 
lated to the full moon. The words month and Monday 
come from Old English words related to moon. 

Mythology. Early peoples thought the moon was a 
powerful god or goddess. The ancient Romans called 
their maon goddesses Luna and Diana. Diana was also 
the goddess of the hunt and used a moon crescent for a 
bow and moonbeams for arrows. The moon goddesses 
of the ancient Greeks were Selene and Artemis. The 
Greeks and Romans also believed in a goddess called 
Hecate who was said to have three faces—as Hecate, she 
was the moon in its dark form; as Artemis (Diana), she 
was the waxing moon; and as Selene (Luna), she was the 
full moon. The early Egyptians honoured the moon god 
Khonsu. The Babylonians knew the moon as Sin, some- 
times called Nannar, the most powerful of the sky gods. 
Some American Indian tribes believed the moon and 
the sun were brother and sister gods. Today, some peo- 
ples still worship the moon. 

Legend and folklore. Many peoples who did not 
think of the moon as sacred believed that it influenced 
life. Early philosophers and Priests taught that the moon 
was related to birth, growth, and death because it 
waxed and waned. Some people feared eclipses as 
signs of famine, war, or other disasters. According to 
one superstition, sleeping in moonlight could cause in- 
sanity. The word /unatic, which means Moonstruck, 
comes from /una, a Latin word meaning moon, Even 
today, many people believe the moon affects the 
weather. Others think seeds grow especially well when 
planted during a waxing moon. The moon is important 
in astrology, a popular ‘Pseudo (false) science. 

Legends of various lands told how the “man in the 
moon" had been imprisoned there for stealing or for 
breaking the Sabbath. Some people saw other figures in 
the moon's markings. These figures include Jack and Jill, 


a beautiful woman, a cat, a frog, and a rabbit. 

Many people once believed that some form of life ex 
isted on the moon. The ancient Greek writer Plutarch 
told of moon demons that lived in caves. Johannes Kep- 
ler, a German astronomer of the 1600's, wrote that lunar 
craters were built by moon creatures. In 1822, F. P. ; 
Gruithuisen, another German astronomer, told of dis- 
covering a “lunar city.” In the 1920s, the American as- 
tronomer W. H. Pickering declared that insects might 
live on the moon. Many scientists hoped that certain 
chemicals might be found on the moon to give clues as 
to how life began on the earth. 

Literature and music. Many authors and poets have 
written about the moon and have described its beauty. 
In A Midsummer Night's Dream, the famous English z 
playwright William Shakespeare compared the mora 
“a silver bow new-bent in heaven.’ In “The Cloud’ ti i 
English poet Percy Bysshe Shelley described the moo! 


a 


ius, 8 
An early moon was drawn in 1645 by Johang Heronomet 
city official of Gdańsk, Poland. Hevelius, an amateu! 


charted about 250 lunar formations with a telescope- 


Milestones in moon study 
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41200 B.C. The Mesopotamians recorded lunar eclipses. 

10s B.C. The Babylonians predicted the dates of eclipses. 

¢459B.C. Anaxagoras, a Greek philosopher, noted that the 
moon's light came from the sun and explained eclipses, 

4335 B.C. Aristotle, a Greek philosopher, used lunar eclipses 
to prove that the earth was ball-shaped. 

.280B,C. Aristarchus, a Greek astronomer, found a way to 
measure the moon's distance from the earth. 

150B.C. Hipparchus, a Greek astronomer, measured the 
period of the moon's revolution around the earth. 

&74B.C. Posidonius, a philosopher born in Syria, explained 
the effect of the moon and the sun on the earth's tides. 

AD.c.150 Ptolemy, an astronomer in Egypt, discovered the 
irregularity of the moon's motion in its orbit. His 
largely incorrect writings became the chief astronomical 
authority for 14 centuries. 

183 Nicolaus Copernicus, a Polish astronomer, published a 
book reviving the idea that the earth was a moving 
planet. Present-day astronomy is based on Copernicus’ 
work. 

1588-1598 Tycho Brahe, a Danish astronomer, made observa- 
tions leading to theories about the moon’s motion. 

1600-1609 Johannes Kepler, a German astronomer, discov- 
ered the oval shaped orbits of the planets. 

1609-1610 Galileo, an Italian scientist, made the first practical 
use of the telescope to study the moon. 

1645 Johann Hevelius, a Polish pioneer of moon mapping, 
charted more than 250 moon formations. 

1607 Sir Isaac Newton explained the basis for the moon's mo- 
tion and its tidal effect on the earth. 

187 Marquis de Laplace showed that the angular velocity (the 
angle swept out over the celestial sphere per unit of 
ie of the moon is influenced by the pull of the sun on 

je moon, 


’sthat orbéd maiden, with white fire laden, whom mor- 
tilscall the moon... .” 

Other writers have told of imaginary space flights to 
the moon, During the A.D. 100s, the Greek writer Lucian 
described a hero who was lifted to the moon after his 
ship got caught in a waterspout. In the 1600s, the French 
author Cyrano de Bergerac wrote of a moon ship that 
used a form of rocket propulsion. The French novelist 
iles Verne blasted his characters to the moon from a 
ian 270 metres long in From the Earth to the Moon 
a 5). In The First Men in the Moon (1901), the English 

ter H. G, Wells described an antigravity substance 

at sent travellers to the moon. 
ah moon has also been a favourite topic of musi- 

i A piano sonata written by Ludwig van Beethoven, 
r German composer, is known as the Moon- 

onata. Clair de lune, meaning moonlight, is the 
H of musical works by at least three French compos- 
Beene Claude Debussy. Popular songs have in- 
Rien By the Light of the Silvery Moon” and “Moon 


on study. Some ancient peoples believed that the 
àmirr was a rotating bowl of fire. Others thought it was 
ofa ror that reflected the earth's land and seas. In spite 
rect id beliefs, early astronomers worked out many cor- 
ce je about the moon's size, shape, motion, and dis- 
sopa fon the earth. In 1609, Galileo used a crude tele- 
Pe for the first scientific study of the moon's surface. 
Owledge about the moon increased as se/enogra- 


c. 1828 F. P. Gruithuisen, a German astronomer, suggested me- 
teoroids as a cause of some lunar craters. 

1850's William C. Bond and J. A. Whipple, of Harvard Observa- 
tory, took photographs of lunar features, 

1920's Bernard Lyot, a French astronomer, concluded that a 

layer of dust covered the moon's surface. 

The American astronomers Edison Pettit and S. B. Nichol- 

son obtained the first reliable lunar temperatures. 

Sydney Chapman discovered lunar air tide, the effect of 

the moon's gravity on the atmosphere of the earth. 

Robert H. Dicke discovered thermal radiation at radio 

wavelengths radiated by the moon. 

The U.S. Army Signal Corps bounced radio waves from 

the moon's surface. 

The Soviet Union launched Luna 2, the first spaceship to 

hit the moon. The Soviet Union's Luna 3 sent the first pic- 

tures of the moon's far side back to the earth. 

1964-1965 U.S. spacecraft Rangers VII, Vill, and IX took the 

first close-up television pictures of the moon. 

The Soviet Union's Luna 9 became the first spacecraft to 

make a soft landing on the moon. 

Surveyor 3 landed on the moon and showed that it is safe 

to walk on the moon's surface, 

The Apollo 8 astronauts flew 10 orbits around the moon. 

The Apollo 11 and Apollo 12 astronauts landed on the 

moon. They collected samples, took photographs, set up 

experiments, and explored the nearby area. 

The Soviet Union's Luna 16 became the first unmanned 

spacecraft to return soil samples from the moon. 

The Apollo 14 astronauts landed on the moon. Apollo 15 

astronauts explored the moon's surface with the Lunar 

Rover. 

The Apollo 17 astronauts are the last to land on the 

moon. They return with 111 kg of moon rocks. 
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phers (scientists who study moon geography) drew im- 
proved maps of the lunar surface. With the development 
of cameras and photography in the mid-1 800s, the 
moon could be photographed in detail. 

The space age, which began in 1957, opened a new 
chapter in the study of the moon. On Sept. 12, 1959, the 
Soviet Union launched Zuna 2, the first artificial object to 


was first used on the moon by Apollo 15 
It carried James B. Irwin, above, and 
kilometres on the moon. 


A lunar rover, right, 
astronauts in July 1971. 
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An Apollo 16 astronaut, John W. Young, explored the moon's 
Surface in 1972. In the background is some of the equipment 
used to take measurements and collect mineral samples, 


reach the moon. By 1990, the Soviet Union and the 
United States had launched about 30 unmanned space- 
craft that either landed on the moon or passed close 
enough to send back useful information. From 1966 to 
1968, the United States landed five Surveyor spacecraft 
on the moon. These lunar probes took almost 90,000 de- 
tailed photographs and also sent back information on 
the moon's composition, During the same period, the 
United States launched five Lunar Orbiters that photo- 
graphed 98 per cent of the moon’s surface, These space- 
Craft paved the way to a manned landing by showing 
that the moon's surface would hold the weight of a 
Spacecraft and by locating suitable landing sites. On July 


20, 1969, Apollo 11 landed on the moon. Firsthand ex- 
ploration and study of the moon had begun, In July 1971, 
the Apollo 15 astronauts were the first to travel on the 
moon in a powered vehicle called a /unar rover. 

In December 1972, Apollo 17 astronauts made the 
sixth and last manned landing in the Apollo Programme, 
In this programme, a total of 12 astronauts set foot on 
the moon. These astronauts explored lunar highlands, 
maria, craters, and rilles, They took thousands of photo- 
graphs of the lunar landscape. Apollo astronauts gath- 
ered many samples of moon rocks and soil and pro- 
vided scientists with enough material for years of study, 
The astronauts also set up various scientific experi- 
ments. For example, Apollo 17 astronauts placed instru- 
ments into holes they drilled into the moon's surface. 
These instruments measured the amount of heat escap- 
ing from the moon. Such measurements help scientists 
learn about the moon's early history. 

Future exploration on the moon. For years to 
come, scientific exploration will be the main reason for 
travelling to the moon. Someday, a scientific base may 
be built there. For short periods, astronaut-scientists 
could explore the surrounding area and conduct experi- 
ments at a temporary base. Later, these stations might 
be enlarged into permanent moon colonies where 50to 
100 people could live and work for months or even 
longer. Some scientists believe moon bases should be 
built underground for protection against the sun's radia- 
tion, extremes of heat and cold, and meteoroids. 

Perhaps scientists will one day set up telescopes on 
the moon. The earth's atmosphere limits the study of far- 
away stars and galaxies, Astronomers on the moon 
would have a clearer view of the universe, Looking even 
farther into the future, some scientists think the moon 
could be used as a place to launch or refuel flights into 
deep space, Rockets could travel from the moon to the 
other planets on less power than is needed to travel to y 
the planets from the earth. However, most scientists pre 
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dict that earth-orbiting space stations will be better 
places than the moon to place telescopes and to launch 
deep space missions. Lunar exploration also may be car- 
tied out by unmanned surface vehicles sent to the moon 
butcontrolled from the earth. The Soviet Union's Lunok- 
hod 1 was the first such vehicle to explore the lunar sur- 
face. It landed on the moon on Nov. 17, 1970. 

Today, the moon is a symbol of the peaceful explora- 
tion of space. No nation owns the moon. In 1967, more 
than 90 nations signed a space exploration treaty. It de- 
clares that neither the moon nor any other natural body 
inouter space may be claimed by any country or be 
used for military purposes. 
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Questions 


w causes the phases of the moon? 
y do astronauts on the moon's surface weigh only ¢ of the 
aus they weigh on earth? 
batare four theories of how the moon was formed? 
d re maria? How were they probably formed? 
w e the same side of the moon always face the earth? 
low dies cine moon's surface can be seen from the earth? 
hen ge the moon affect tides on earth? 
hat make: raet artificial object reach the moon? 
tlees the moon “shine”? 
at is the moon's mean distance from the earth? 
aa ie is the name of five species of insect-eating 
som ats s from China and Southeast Asia. Moon rats, 
snout mes called spineless hedgehogs, have long 
reat s and well-developed tails. Their fur is coarse. The 
ofa er moon rat, the largest species, is about the size 
eo It is generally black with a whitish head and 
aye marks. Moon rats eat insects, worms, crusta- 
Sel, molluscs, fish and smaller mammals. 
Seetive ntific classification. Moon rats belong to the order In- 
Pore ot family, Erinaceidae. The greater moon rat is Echino- 
X gymnurus, 


M 
"a rock. See Moon (What the moon is made of. 
nflower is an attractive tropical American flower 


in é 
the morning-glory family. It is a climbing vine that 
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may grow 3 metres high. Its broad, heart-shaped leaves 
shut out sunlight and make an excellent screen for 
porches. The moonflower's pure white trumpet-shaped 
flowers may be 8 to 15 centimetres across. They are deli- 
cately scented, and close when exposed to strong sun- 


The moonflower is an attractive climbing vine. The plant has 
broad, heart-shaped leaves and white trumpet-shaped flowers. 
Its large leaves make it a good sunscreen for porches. 


light. The moonflower grows quickly. The parts of the 
plant above ground die every year, but the roots remain 
alive. New parts grow from the roots each year. 

Scientific classification. The moonflower is a member of 
the morning-glory family, Convolvulaceae. It is Jpomoea alba. 
Moonies. See Cult. 

Moonlight, Captain (1842-1880), was the name 
adopted by Andrew George Scott, the only highly edu- 
cated bushranger to operate in Australia. Scott, a trained 
civil engineer, was born in Tyrone, Ireland, He served 
eight years in prison for a fake bank holdup. In 1879, 
Scott started out as a bushranger under the name of 
Captain Moonlight, committing several minor holdups. 
He was captured and hanged after a gun battle with po- 
lice at Wantabadgery station, near Wagga. 
Moonstone is a whitish variety of the mineral called 
feldspar (see Feldspar). Moonstone can be cut and used 
as a gem. It is a birthstone for June. Light will shine 
through it, but not so clearly as through glass. The stone 
also reflects light with a bluish to pearly-coloured sheen 
which comes from inside the stone. Sri Lanka produces 
many moonstones. See also Birthstone; Gem (picture). 
Moor is a large area of open uncultivated land. A layer 
of peat that is usually wet covers some moors. The word 
is most often applied to the moors of Scotland and 
other parts of the British Isles, where heather grows in 
abundance. But there are also moors in northwest Eu- 
rope and North America. 

Besides heather, typical moorland vegetation in- 
cludes such plants as gorse, bracken, and various 
grasses. Trees are not common. Many moors give way 
to bogland on lower ground. 

Moor hen. See Gallinule. 
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Moore, Bobby (1941-1993), an English soccer player, 
won fame as captain of the England side that won the 
1966 World Cup when England beat West Germany 4-2 
in the cup final at Wembley Stadium. A defender, 
Moore was renowned for his calm control on the field 
and his ability to predict his opponents’ movements. 

Robert Moore was born in Barking, Essex. He joined 
West Ham, a London football club, in 1958. Moore led 
West Ham to victory in the 1964 FA Cup final and the 
1965 European Cup-Winner's Cup. He played 108 
matches for England and captained the team in the 1966 
and 1970 World Cup tournaments. Moore joined Ful- 
ham football club in London in 1974. He retired in 1977 
to pursue a career as a coach and manager. 

Moore, Clement Clarke (1779-1863), an American 
scholar, is generally considered the author of the popu- 
lar Christmas ballad “An Account of a Visit from St. Nich- 
olas.” The ballad is also known as “A Visit from St. Nicho- 
las’ and by its first line, ” Twas the Night Before 
Christmas.” According to tradition, Moore wrote the 
poem in 1822 as a Christmas present for his children. It 
was first published anonymously in the Troy (New York) 
Sentinel on Dec. 23, 1823. Some people have claimed 
that Henry Livingston, Jr., actually wrote it. Livingston 
was a New York land surveyor and poet. 

Moore was born in New York City. He was a Biblical 
scholar and taught Greek and Oriental literature in the 
Episcopal seminaries of New York City from 1821 to 
1850, 

See also Santa Claus (Santa's appearance), 

Moore, George Augustus (1852-1933), was an Irish 
author, His novels show the influence of Honoré de Bal- 
zac's realism and Emile Zola‘s naturalism. Confessions of 
a Young Man (1888) is a clever portrayal of experimental 
painters in Paris, Esther Waters (1894) is a grim story of a 
servant girl's misfortunes. Héloïse and Abelard (1921), a 
fictional account of a famous medieval love story, is his 
fictional masterpiece. It is one of the few great imagina- 
tive reconstructions of life in the Middle Ages. 


Reclining Figure was the 
name which the English 
sculptor Henry Moore gave to 
a number of his works. The 
bronze reclining figure shown 
here dates from 1939, 


Moore was born in County Mayo. He worked to es- 
tablish a native Irish drama and helped bring about the 
Irish Literary Revival. He described his efforts in Hail and 
Farewell (1911-1914), a memoir. Avowals (1919) and Con- 
versations in Ebury Street (1924) are autobiographical 
works in the form of dialogues. 

Moore, George Edward (1873-1958), a British philos- 
opher, influenced many contemporary philosophers in 

the United Kingdom. He defended common-sense views 
and encouraged the study of “ordinary language’ as the 
tool of philosophy. 

Moore was born in London. He was professor of phi- 
losophy at Cambridge University, and for nearly 30 years 
edited the philosophical journal Mind. His writings in- 
clude Principia Ethica (1903), Ethics (1912), and A De- 
fence of Common-sense (1925) 

Moore, Gerald (1899-1987), was a British pianist who 
achieved fame through his brilliant skill as an accompa- 
nist. His accompaniment of singers and violinists won 
particular admiration throughout the world. Moore was 
born at Watford, in Hertfordshire, England. He wrote 
about the art of the accompanist in The Unashamed Ac- 
companist (1943) and Singer and Accompanist (1953). His 
autobiography appears in two volumes: Am/ Too Loud? 
(1962) and Farewell Recital (1978). He also wrote Further- 
more: Interlude in an Accompanist’ Life (1983). 
Moore, Henry (1898-1986), was an English sculptor. 
His works resemble wood or stone objects that have 
been shaped by natural forces. Many of them are de- 
signed to stand permanently in outdoor surroundings. 

Moore used holes or openings in his work to empha 
size its three-dimensional quality. The holes create a 
sense of mass or volume. Moore associated the open- 
ings with the”. . . fascination of caves in hillsides and 
cliffs.” A good example is Moore's elmwood Reclining 
Figure (1935), which is reproduced in Sculpture Mod- 
ern international). 

Moore's bronze Family Group (1949) shows how he 
simplified his human figures, treating the proportion 


freely. His figures are composed of flowing convex 
(curving outward) and concave (curving inward) forms 


that create rich contrasts of light and dark. A good exam- 


ple is his stone Family Group (1955). 

Moore was born into a coal-mining family in Castle- 
ford, near Leeds. He attended the Leeds School of Art 
and the Royal College of Art in London, As a young 
sculptor, he was inspired by Mexican and African carv- 
ings, and his own early work reflects the simple and 
monumental quality that is apparent in such sculpture. 

Moore's early work aroused a mixed reaction among 
critics. He began to attract popular interest with his 
drawings of people sheltering from air raids in under- 
ground railway stations during World War Il. His best- 
known sculpture includes King and Queen (1953) and 
his Reclining Figure (1965). 

See also Bronze (picture: Atom Piece); Sculpture (pic- 
ture: Carving in wood). 

Moore, Sir John (1761-1809), was a British soldier. In 
1808, at the start of the Peninsular War (1808-1814), he 
was sent to Spain with 10,000 men to reinforce the Brit- 
ish position. Moore heard that Napoleon was marching 
with a superior force to crush him. Moore retreated, but 
the French forced him to fight at Coruna. He was killed 
just as his troops were winning. Moore was born in 
Glasgow, Scotland. 

Moore, Marianne (1887-1972), ranks with Emily Dick- 
inson among America’s finest woman poets. Although 
some of her verse is diffi- 
cultto understand, Moore 
crafted her poems su- 
perbly. She generally used 
Poetic forms in which the 
Controlling element is the 
number and arrangement 
of syllables rather than 
Conventional patterns of 
metre or rhyme. 

Moore's subjects—often 
birds, exotic animals, and 
other things in nature— 
may seem to limit her 
ange, but she used them 
4 symbols of honesty and 
hehe These virtues mark her work, from Poems 
ts through Complete Poems (1967) and her critical 

D a collected in Predilections (1955). Her Collected 
ie Is won the 1952 Pulitzer Prize for poetry. The Com- 

e Prose of Marianne Moore was published in 1986, 
ater her death, 

penne Moore was born in St. Louis, Missouri, and 

me a teacher and a librarian. As the editor of The 
Poa. from 1925 to 1929, Moore played a ize 

i : i 3 
finer en encouraging young writers and pubis! 

Eto Poetry (Rhythm and metre). $ 
e Patrick (1923- ), spread the popularity of 
televisi particularly in Britain, through his regular 

S on broadcasts, He also wrote many successful 
ine ee subject, including The Amateur Astrono- 

te and Moon Flight Atlas (1969). $ 
82x En ie was born at Pinner, in what was then Middle- 
tly gent Because of illness, he was educated pri- 
+ He served as a navigator in the Royal Air Force 
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Patrick Moore, a writer and broadcaster on astronomy, began 
his TV series The Sky at Night in 1957. 


during World War II. From 1945 until 1952, he was a 
teacher. He then became a full-time writer. In 1965, he 
was appointed director of Armagh Planetarium, a post 
he held until 1968, when he returned to full-time writing 
and broadcasting. 

Moore, Thomas (1779-1852), an Irish poet, wrote the 
words for some of the best-loved songs in the English 
language. They include “Believe Me If All Those Endear- 
ing Young Charms,” The Last Rose of Summer,’ and “Oft 
in the Stilly Night.” Moore wrote much light, serious, 
and satirical verse, and much prose. His works were as 
widely read in his day as the works of Lord Byron and 
Sir Walter Scott. But he is remembered today mostly for 
his verse set to music. 

Moore was born in Dublin and graduated from Trin- 
ity College. He studied law for a brief period in London. 
His works include a translation of Anacreon’s poems 
(1800); Lalla Rookh (1817), a romance; and a biography of 
Byron (1830). 

Moorish art. See Islamic art. 

Moors. In ancient history, the Romans called the peo- 
ple of northwestern Africa Mauri and the region they 
lived in Mauretania. These peoples belonged to a larger 
group, the Berbers (see Berbers). 

The Berbers became Muslims, and many of them 
adopted Arabic in addition to their own Berber lan- 
guage. They joined the Arabs in conquering Spain dur- 
ing the 700s. The so-called Moorish civilization of the 
Middle Ages was to a large extent Arabic. The Moors 
lost much of their land in Spain by the late 1200s. In 
1492, King Ferdinand and Queen Isabella of Spain drove 
out the last Moors. Most of the refugees settled in mod- 
est surroundings North Africa. i 

Today, the term Moor may refer to all inhabitants of 
northwestern Africa who are Muslims and who speak 
Arabic. Alternatively, the term can refer to Muslims of 
Spanish, Jewish, or Turkish descent who live in North 
Africa. 

The term Moor in 
the nomads of the w 
Moor also applies to 


its French form Maure designates 
estern Sahara in Africa. The term 
the Arab-Sinhalese Muslims of Sri 


600 Moose 


The Surrender of Seville 11634) by Francisco Zurbarin. The Trustees of the Grosvenor Estates, 
London, 


Moors surrendered Seville to Ferdinand III in 1248. The 
Moors lost much of their land in Spain by the late 1200's. 


Lanka, In the form Moro, it refers to Muslims who live in 
the southern Philippines. A common but incorrect belief 
that Moors are black was spread by William Shake- 
speare's play Othello. 

See also Alhambra; Arabs; Boabdil; Ferdinand V; 
Granada. 

Moose is the North American name for the largest 
member of the deer family. The name probably comes 
from the loud, rising call of the male or bull. In Europe 
the moose is known as the elk (see Elk), There are six 
subspecies of moose that range over the northern conif- 
erous forests of the Northern Hemisphere. Moose often 
feed on waterweeds in shallow lakes in the cool of 
dawn and dusk. 

A moose has big shoulders that forma hump. Its long 
legs and broad hoofs make the moose a strong swim- 
mer and help it to walk in marshy areas and through 
deep snow. The bull has antlers, Moose antlers are 


Moose live in northern regions that have dense forests and man 
moose and her calf, /eft, stroll along a shore. About 10 d; 
its mother. A bull moose, right, has heavy antlers which are shed each year. 


shaped like the palm of a hand with many short, pointed 
fingers. A pair of moose antlers may measure more than 
1.5 metres wide. 

The moose’s mating season lasts a few weeks in the 
autumn. Moose calves are born in the spring. A female 
moose, called a cow, has one, two, or, rarely, three 
calves. A calf stays with its mother until she chases it 
away the next spring before having her next calf, 

Scientific classification. Moose belong to the deer family, 
Cervidae. The moose is Aces alces. 

Moot is the old English term for a public meeting, 
Today, members of the Boy Scouts’ movement some- 
times use the term moot for an international gathering, 
Law students use the term to mean an imaginary court 
case, in which the students argue against one another 
on behalf of their imaginary clients. The "judge", who is 
generally a law tutor or practising lawyer, gives a judg- 
ment in which he comments on the legal points raised 
by the students. In common speech, a moot point means 
a doubtful or debatable point. 

In Saxon times, a fo/kmoot was an important public 
meeting held either in the open or in a moot hall, Gradu- 
ally the folkmoots became organized on a shire basis as 
courts of law. The shire-moots, as they were called, 
were presided over by sheriffs, the king's representa- 
tives (see Sheriff and bailiff). 

Moped. See Motorcycle (Kinds of motorcycles), 
Mora, Juan Rafael (1814-1860), served as president 
of Costa Rica from 1849 to 1859. He was called “National 
Hero” for defending Central America against an Ameri- 
can adventurer, William Walker, in 1856 and 1857. Mora 
established state schools in Costa Rica and made pri- 
mary education compulsory. He encouraged the coffee 
industry, which became the country’s most valuable 
source of income, built public buildings, and gave Costa 
Rica its first national bank and its first street-lighting sys- 
tem. 

Rebels drove Mora from Costa Rica in 1859. He re- 
turned in 1860, but was defeated in a revolt and was exe- 


y lakes and swamps. A cow 
lays after birth, a moose calf can travel with 


dat Puntarenas, He was born in San José on Feb. 8, 


alne is the earth and stones that a glacier carries 
ag and deposits when the ice melts. Moraine also 
ñs a band of such material in a glacier or on its sur- 
or an uneven ridge of material deposited at the 
‘of the melting ice. On each side of a glacier ina 

in valley are rock fragments that have rolled onto 
efrom nearby slopes. These rock fragments form a 
al moraine. 
‘When two mountain glaciers unite, they form a com- 
‘pound glacier. The lateral moraines between them 
‘merge into a media! moraine along the middle of the 
‘onpound glacier. When the ice front of a mountain 
ier or continental ice sheet remains stationary, the 
ing ice deposits rocks carried by the glacier. These 
sform an end moraine or terminal moraine—that is, 
iregular ridge with hills and hollows, Some end mo- 
formed by the great ice sheets and mountain gla- 
iof the Ice Age are long ranges of hills. A ground 
falne is a thin, uneven layer of material deposited be- 
hithe ice or at its edge as the ice margin retreats. 
| See also Glacier. 
values. See Ethics. 
is the general attitude or outlook of an individ- 
ra group toward a specific situation. It influences, 
isinfluenced by, such factors as optimism, confi- 
ce, and determination. Morale may seriously affect 
tolhWell-being and performance, and is closely related 
What is called esprit de corps. When morale is “high,” 
iésense of confidence of an individual or a group is 
tally good, resulting in a high level of performance. 
Mien morale is “low,” performance is usually corre- 
pondingly poor. 
iness executives, military officers, university and 
ge deans, athletics coaches, and other leaders have 
led to analyse the morale of their groups. They rec- 
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ognize that the level of morale is a decisive factor in de- 
termining group or individual achievement. 

See also Alienation; Group dynamics. 

Morality play is a form of drama that flourished in the 
1400's. The morality play developed from the mystery 
play, which dramatized Biblical events, and the miracle 
play, which dramatized the lives of saints. Morality plays 
were essentially dramatized sermons. Their general 
theme was the struggle between good and evil for the 
allegiance of the human soul. 

The style of the morality play was usually allegorical, 
with the actors portraying such figures as Virtue, Vice, 
Riches, Poverty, Knowledge, Ignorance, Grace, or the 
Seven Deadly Sins. The play was centred on an allegori- 
cal figure sometimes called Mankind or Humanity. The 
figure represented common people and their souls, The 
antagonist of the Mankind figure was usually the Vice 
figure, who sometimes appeared as the Devil or under 
several other names. Often Vice was a comic figure full 
of tricks and disguises. But despite his comedy, Vice 
represented eternal damnation for the Mankind figure 
foolish enough to be deceived by him. While mystery 
plays were performed by amateurs, morality plays were 
performed by professional actors. 

See also Miracle play; Mystery play; Drama (Medi- 
eval drama); English literature (Early English drama). 
Moran, Lord (1882-1977), a British doctor, became fa- 
mous as Sir Winston Churchill's doctor during World 
War Il. Lord Moran also had the unique distinction of 
being elected president of the Royal College of Physi- 
cians nine years in succession, But his greatest contribu- 
tion to medicine was probably in building up the medi- 
cal school at St. Mary's Hospital, London. He served as 
dean of St. Mary's from 1920 to 1945. In 1966, Lord 
Moran aroused considerable controversy by publishing 
extracts from his diaries dealing with the illnesses of Sir 
Winston Churchill. 


A moraine is formed by 
rocks and earth deposited by 
the melting ice of a glacier. 
This moraine lies below the 
Theodul glacier in southern 
Switzerland. 
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Lord Moran was born Charles McMoran Wilson at 
Skipton, in North Yorkshire, England. He was educated 
at London University. 

Morant, Harry (1865-1902), was an English immigrant 
to Australia. A poet, horse breaker, soldier, and adven- 
turer, he wrote bush ballads under the pen name of the 
Breaker. 

Henry Harbord Morant was born in Devon, England. 
He arrived in Australia in the 1880s. During the Anglo- 
Boer Wars in South Africa, Morant and three other offi- 
cers were charged by the British army with murdering 
eight Boers. During the court martial, Morant and his 
fellow prisoners were released to fight off an attack by 
the Boers. The trial then resumed. Morant was sen- 
tenced to death. The night before his execution he 
wrote a poem entitled Butchered to Make a Dutchman's 
Holiday, He refused a blindfold and told the firing 
squad, “Shoot straight and don't make a mess of it” 
Morant, Sir Robert Laurie (1863-1920), an English 
civil servant, drafted the important 1902 Education Act. 
This act set up the county councils and county borough 
councils in the United Kingdom as local education au- 
thorities, replacing the old school boards, The new au- 
thorities had powers to provide secondary schools. 

Morant was born at Hampstead, in London. He stud- 
ied at Oxford University. He went as educational adviser 
to the king of Siam and tutor to the crown prince. On his 
return to England, Morant joined the newly created Ed- 
ucation Department in 1895. From 1903 to 1911, he was 
permanent secretary to its board. 

Moratin, Leandro Fernandez de (1760-1828), was 
a writer, poet, and scholar. He was also the most impor- 
tant Spanish neoclassical dramatist. His plays, intended 
to instruct audiences, are gently satirical of middle-class 
Customs and of the popular drama of the time. The most 
famous are E/ Café (The Coffee-House, 1791), La Com- 
edia Nueva (The New Comedy, 1792), and El Sí de las 


The Buchlovice chateau, in 
southern Moravia, was built 
in Italian style from the begin- 
ning of the 1700s, It is 
adorned with many sculp- 
tures. The chateau stands in 
extensive grounds, which 
were transformed in style 
from formal Italian garden to 
French garden and finally to 
English park. 


Niñas (The Consent of Girls, 1806). Moratín was born in 
Madrid, where his father, Nicolas, was a poet and play- 
wright. Moratín died in Paris. 

Moratorium is a legal postponement of the time for 
payment of debts or financial obligations. It is accom- 
plished by executive or legislative decree. The morato- 
rium delays legal action on debts. But the moratorium 
does not release the debtor from the obligation to pay. 
It merely postpones the day the debt is due. 

A moratorium has often been declared following a 
money panic, political or industrial upheaval, or national 
calamity, such as flood or earthquake. But today morato- 
rium refers mostly to the postponement of payment on 
commercial debts. The instruments of the credit system, 
such as bills of exchange, drafts, and bank deposits, are 
the kinds of things affected by a moratorium. 

Moratoriums were used only on occasions of public 
disaster before World War | (1914-1918). The United 
Kingdom declared the first war moratorium in 1914 on 
bills of exchange that were due in London. U.S, Presi- 
dent Franklin D. Roosevelt declared a moratorium in 
1933 to save the financial system of the United States 
from complete collapse. During the 1980's, groups of 
commercial banks in industrial countries declared mor- 
atoriums on the repayment of loan principal by develop- 
ing countries, 

Moravia is a geographic region of the Czech Republic. 
The region covers 26,097 square kilometres and has a 
population of about 4 million. Brno is the largest city of 
Moravia and the second largest of the Czech Republic. 
Only Prague has more people. Moravia’s name in the 
Czech language is Morava. 1 

Moravia lies in the eastern part of the Czech Republic. 
Moravia slopes southwest from the Carpathian and Su- 
detes mountains to the Morava River. The Morava emp- 
ties into the Danube River, one of the chief waterways of 
Europe. 


kmitejn Castle in Moravia has served as a fortress and as an 
‘thocratic residence. The castle, completed in the early 1500's, 
Sine of Moravia's major architectural monuments. 


Tht fertile farmland makes up most of Moravia. The 
fincpal crops of the region include barley, maize, flax, 
iis rye, sugar beet, and wheat. Many farmers also rear 
beefand dairy cattle. 
The Czech Republic's largest coal mines and an im- 
priant industrial district are located around the city of 
e Which is situated in northern Moravia. The area 
lind Ostrava has large steelworks and a variety of 

t heavy industries. Moravian factories also produce 
Memicals, leather goods, machinery, shoes, textiles, 
Mitractors, 
| host al the people of Moravia are Czechs, a Slavic 
fo o speak the Czech language. Most Moravians 
Bi: e Roman Catholic Church. Moravia has two 
7 he om several technical schools. 

th D. 400s, Slavic tribes settled in Moravia. 
the 800s, these tribes united with other Slavic 


a formed the Great Moravian Empire, which in- 


in 


n oravian Empire, 
time they destroyed 


Austria (see Hab, 
S- 
iy Rie of). The Habs- 


Moravia, a region in the east- 
ern part of the Czech Repub- 
lic, has industrial cities, rich 
mineral deposits, and fertile 
farmland. 


ober 1918 
re , Shortl 
orld War 1 ended, 


Moravian Church 603 


the independent republic of Czechoslovakia was estab- 
lished, with Moravia as one of its provinces. During 
World War II (1939-1945), German troops occupied 
Czechoslovakia. The Germans set up Moravia and Bohe- 
mia as a single protectorate within Germany. This pro- 
tectorate was dissolved after Soviet and United States 
forces drove the German troops from Czechoslovakia in 
1945. In 1949, Czechoslovakia replaced its provinces, in- 
cluding Moravia, with smaller administrative units. 

In 1992, Czechoslovakia ceased to exist and two inde- 
pendent countries, the Czech Republic and Slovakia, 
were created in its place. Moravia became part of the 
Czech Republic. 

Moravia, Alberto (1907-1990), an Italian author, was 
probably Italy's greatest novelist and short-story writer 
of the 1900's. His works have realistic descriptions and 
dialogue, a spare, stark writing style, and give a pene- 
trating insight into human behaviour. In his writings, 
Moravia attacked moral corruption in Italy and depicted 
characters who were both socially isolated and emo- 
tionally bankrupt. He also depicted the futility of sex 
without love and of marital love as a means of escaping 
from society's ills. 

Moravia was born in Rome and named Alberto Pin- 
cherle. At 16, he suffered from tuberculosis and was 
confined to sanatoriums for two years. There he studied 
English and French, read some of the great works of Eu- 
ropean literature, and began to write, He later worked 
as a journalist. Moravia's first novel, Gli Indifferenti, ap- 
peared in 1929. It was translated as A Time of Indiffer- 
ence in 1953. The novel dealt with a morally corrupt 
middle-class family and its support of Italian Fascism. 
Other works by Moravia include La ciociara (1957; Two 
Women, 1974), describing life in Italy after World War II, 
and La romana (1947; The Woman of Rome, 1949), an at- 
tack on middle-class values. His short stories include 
Racconti romani (1954; Roman Tales, 1956) and // Para- 
diso (1970; Paradise). 

Moravian Church is a Protestant denomination that 
was formed after the death of religious reformer John 
Hus in Bohemia. In 1457, some supporters of the mar- 
tyred Hus organized themselves as the Unitas Fratrum 
(Unity of Brethren). They stressed the sole authority of 
the Bible; simplicity in worship; receiving the Lord's 
Supper in faith without authoritative human explanation; 
and disciplined Christian living. In 1467, the group es- 
tablished its own ministry. Despite suppression, they 
flourished and were an important religious force by the 
time of Martin Luther. See Brethren; Hus, John. 

The Brethren suffered great persecution during the 
Thirty Years’ War (1618-1648), the last of the great Euro- 
pean wars of religion between Protestant and Roman 
Catholic states (see Thirty Years’ War). The group re- 
vived during the Pietist movement in Germany in the 
early 1700s. Pietists were mainly Lutherans who wanted 
to return to the simple life of the early Christians. 

Beginning in 1722, refugees from Moravia under the 
leadership of Count von Zinzendorf reorganized the 
church. It then became known as the Moravian Church. 
The group built Herrnhut, a town on the counts estate 
in Saxony. Herrnhut became the base for the missionary 
activity of the Moravian Church throughout the world, 
especially among developing countries. The church has 
always been noted for its missionary work. 


| 


Whisky production is a major industry in Moray, Scotland. In- 
land farmers grow the barley used in making whisky. The 
whisky is made in distilleries in towns, above. 


Moray (pop. 82,514) is a Scottish local government dis- 
trict on the southern side of the Moray Firth, in Gram- 
pian Region. Most of the population of the district is lo- 
cated in the coastal region. The main industries of the 
coastal towns are fishing, tourism, light industry, and 
textile milling. Inland, forestry is important, and farmers 
rear stock and grow barley, oats, grasses, and root 
crops. The barley is sold to whisky distilleries at the 
towns of Elgin and Forres. 

Elgin Cathedral, now in ruins, was founded in 1224. 
Nearby Pluscarden Abbey was founded in 1230. Near 
Forres are two remarkable antiquities. Sweno’s Stone is 
a sandstone pillar with carved figures, and the Witches’ 
Stone marks the place where people suspected of 
witchcraft were burnt. 

See also Grampian Region. 

Moray. See Eel. 

Moray Firth is an inlet on the east coast of northern 
Scotland. It extends into the North Sea as far as Tarbat 
Ness, in eastern Highland Region, and Lossiemouth, in 
Grampian Region. The Moray Firth extends inland as far 
as Inverness, which lies at the head of the Inverness 
Firth, 

Mordant is a chemical that combines with dyes to pre- 
vent them from dissolving easily. The dye alone might 
wash out, but the compound formed by the dye and the 
mordant will not, so the colour is long lasting. Common 
mordants include salts of chromium, iron, aluminium, 
tin, or other metals. These are basic or metallic mor- 
dants, and are used with acid dyes. Tannic acid, lactic 
acid, and oleic acid are other common mordants, These 
are acid mordants, and combine with basic dyes. The 
compounds of basic mordants with dyes are called 
lakes. When alizarin, an acid dye, is mordanted with a 
basic aluminium salt, it colours cotton cloth a bright red, 
called Turkey red. 

See also Lake (dye). 


More, Saint Thomas (1477?-1535), was a great Eng- 
lish author, statesman, and scholar. He served as lord 
chancellor, the highest judicial official in England, from 
1529 to 1532. But More resigned because he opposed 
King Henry VIII's plan to divorce his queen. He was be- 
headed in 1535 for refusing to accept the king as head 
of the English church. 
More has since become an 
example of the individual 
who places conscience 
above the claims of secu/ar 
(nonreligious) authority. 
The Roman Catholic 
Church declared him a 
saint in 1935. 

His life. More was born 
in London, probably in 
1477 but perhaps in 1478. 
He studied at Oxford Uni- 
versity. More began his 
legal career in 1494, and 
became an undersheriff of 
London in 1510. By 1518, 
he had entered the service of King Henry VIII as royal 
councillor and ambassador, He was knighted and made 
undertreasurer in 1521, was elected speaker of the 
House of Commons in 1523, and was chancellor of the 
Duchy of Lancaster from 1525 to 1529. 

More became lord chancellor after Cardinal Wolsey 
was dismissed late in 1529. At that time, Henry VIII was 
engaged in a bitter battle with the Roman Catholic 
Church. He wanted to divorce Catherine of Aragon so 
he could marry Anne Boleyn. More resigned his office 
because he could not support the king's policy against 
the pope. In April, 1534, More was imprisoned for refus- 
ing to swear to the Oath of Supremacy, the preamble to 
a law called the Act of Succession. The oath stated that 
Henry VIII ranked above all foreign rulers, including the 
pope. More was convicted of high treason on perjure 
(falsely sworn) evidence and was beheaded on July 6, 
1535. 

Character and writings. More's personality com- 
bined intense concern for the problems of his day and 
spiritual detachment from worldly affairs. He was a de- 
voted family man, and lived a plain, simple private m 
He was famed for his merry wit. Yet to the people of H 
day, More was a contradictory figure—he was merries’ 
when he seemed saddest and was saddest when he ap- 
peared most happy. He was a patron of the arts. His 
friends included the humanist Erasmus and the artist 
Hans Holbein. ~ 

More's sympathetic philosophy is best reflected in 
Utopia (written in Latin in 1516). Utopia is an account 4 
an ideal society, with justice and equality for all eens 
This masterpiece gave the word utopia to European e 
guages. More also produced much English and Latin 
prose and poetry. He wrote his finest English work, 
Dialogue of Comfort Against Tribulation, while in 
prison. His other works include The History of King f 
Richard IlI (written in English in 1513?) and a series © 
writings in Latin in which he defended the church 
against Protestant attacks. iis 

See also Utopia; Renaissance (Desiderius Erasmi 
and Saint Thomas More). 


Detall of an oll portrait by Hans 
Holbein the Younger 
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los y Pavón, José María. See Mexico (His- 
wy: Revolt against the Spaniards). 
res are customs that reflect a society's ideas about 
ghtand wrong. Examples of mores include the prohi- 
ions in many societies against murder, cannibalism, 
‘id incest (sexual relations between closely related per- 
ins). People who violate the mores of the society to 
‘hich they belong face severe disapproval and punish- 
nt, The term mores comes from a Latin word that 
means customs, 
Most people believe the well-being of their society 
‘pends on the enforcement of its mores, Many socie- 
shave enacted laws that reflect their own mores (see 
{The development of lawl). Mores are a type of folk- 
iy, but not all folkways are considered as important as 
mores to the society's welfare. Examples of less strongly 
keld folkways include wedding and funeral traditions 
indtable manners. The violation of folkways such as 
ese produces only a mild reaction, such as surprise or 
corn, 
_ The term mores was introduced in English by William 
ham Sumner, an American sociologist, in his book 
fokways (1906), Sumner pointed out that mores may 
‘lay from one society to another. Generally speaking, 
lch society believes that its own mores are the most 
Eo and desirable ones. Sumner called this belief 
locentrism. 

Most mores remain unchanged from generation to 
‘Wreration, but some change over a period of time. For 
timple, many people in South Africa once believed in 
‘Nesegregation of whites and blacks. Today, however, 
Miny people think all individuals should have equal 
Mmocratic rights, equal access to housing, education, 
bs, and public facilities, 
See also Custom. 

on Bay is a large inlet on the southeastern 

i p Queensland, Australia, about 29 kilometres 
f istane, to whose port on the Brisbane River it 

N e gateway. Three large islands, Bribie, Moreton, 

a Stradbroke, partly enclose the bay. The is- 
Fry Popular tourist areas, Stradbroke Island has 
pr a deposits of mineral sands. Moreton Island is 
fn Or its sand dunes, some of which rise to heights 
Mtound 275 metres, 
ly eta Cook named the inlet Morton Bay on 
Bn in honour of a British aristocrat, the Earl of 
Pesant “ttle president of the Royal Society. The 

ny iG ng comes from a misspelling in John 

M, orth’s account of Cook's voyage published in 

l 
1 lna ohn Oxley surveyed the bay. A convict penal 
eshe of x nown as Moreton Bay was established on 

h Sain in 1824, It continued until the district 
7 0 free settlement in 1842. 

Y fig is a majestic tree that grows natu- 
nforests of Queensland and New South 


es, 
a matalla Itis grown in gardens as an ornamen- 
àthick me tree. It grows to a considerable height and 


ches, | unk, Aerial roots may grow from the tree's 
thag i tropical areas, some of them may reach the 
Md rusty pe Ge Shiny leaves that are dark green on top 


Heptacle ae below, Its flowers grow in a rounded 
MONA peda fertilisation, the receptacle grows into 
“Teddish-brown fig, 
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Scientific classification. The Moreton Bay fig belongs to 
the family Moraceae. It is Ficus macrophylla. 

Morgagni, Giovanni Battista (1682-1771), an Italian 
anatomist and pathologist, became known as “the father 
of pathologic anatomy.” He discovered and described 
many diseases of the heart and blood vessels. Mor- 
gagni's book, On the Seats and Causes of Diseases 
(1761), became a landmark in the history of pathology 
(see Pathology). 

Morgagni graduated from the University of Bologna. 
He became a professor of anatomy at the University of 
Padua in 1712. He lectured, studied, and wrote there 
about his findings. Morgagni performed more than 600 
autopsies himself. Morgagni was born in Forli, Italy. 
Morgan is the family name of three great American 
bankers. 

Junius Spencer Morgan (1813-1890) founded the 
Morgan financial empire. As a young man, he made a 
fortune in business, and in 
1854 he became a member 
of the London banking firm 
of George Peabody and 
Company. The company's 
name later was changed to 
J. S. Morgan and Company, 
and the firm became a fa- 
mous international banking 
house with headquarters in 
London. Morgan was born 
in what is now Holyoke, 
Massachusetts, U.S.A. 

John Pierpont Morgan 
(1837-1913), a son of Junius 
Spencer Morgan, became 
one of the greatest financiers in the United States. In 
1871, Morgan and the Drexel family of Philadelphia es- 
tablished the firm of Drexel, Morgan & Company. Mor- 
gan reorganized the firm under the name of J. P. Morgan 
& Company in 1895. During the 1880's and 1890s, Mor- 
gan played an important role in the reorganization of 
the U.S. railway companies. 

Morgan's firm became a leader in financing American 
business and in marketing bond issues of the U.S. gov- 
ernment. It also sold bonds of the British government. 
Morgan helped organize the United States Steel Corpo- 
ration in 1901. In 1912, Morgan was investigated by a 
Congressional committee because of his financial 
power, but nothing discreditable was revealed. 

Morgan was a great art collector and gave many valu- 
able pictures, statues, and books to American libraries 
and museums. Some of his most famous collections 
were loaned to the Metropolitan Museum of Art in New 
York City, which he helped found. 

Morgan was born in Hartford, Connecticut. He was 
educated at the University of Göttingen in Germany. 

John Pierpont Morgan, Jr. (1867-1943), was the son 
of John Pierpont Morgan. When his father died in 1913, 
Morgan took over many of the financial posts J. P. Mor- 
gan had held. Morgan succeeded his father as chairman 
of the board of United States Steel. 

Morgan's firm became an official wartime purchasing 
agent for Great Britain in the United States in 1914. In 
this position, he placed contracts for the manufacture of 
food and munitions. The J. P. Morgan Company handled 
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most of the postwar international loans. In 1929 Morgan 
was appointed a member of the commission to revise 
the 1924 Dawes Plan for the payment of compensation 
by Germany after World War I. 

Morgan made large gifts to education and the arts. In 
1923, he dedicated his father’s library as an institution of 
research, Under the terms of the gift, the library will be 
kept intact as a complete unit until March 31, 2013, a 
hundred years from the date of his father's death. Mor- 
gan was born at Irvington, New York, U.S.A., and gradu- 
ated from Harvard University. 

Morgan, Daniel (1833-1865), was an Australian bush- 
ranger. He was the son of ex-convicts. His birthplace re- 
mains uncertain. In 1854, he was sentenced to 12 years 
of hard labour for robbing a hawker near Castlemaine in 
Victoria, It was his first offence. Released in 1860, Mor- 
gan moved to northeastern Victoria and then into the 
Riverina region in New South Wales, where he began 
bushranging. He committed several robberies and, in 
1864, two murders. One of his victims was a police 
trooper. The police stepped up their attempts to capture 
Morgan, and in April 1865, he moved south, back into 
northeastern Victoria. Trapped by a party of police and 
civilians at Peechelba near Wangaratta, he was shot and 
killed on April 9, His head was saved for scientific study. 
Morgan, Garrett Au- 
gustus (1877-1963), was 
an American inventor. He 
developed a number of de- 
vices, including versions of 
the gas mask and traffic 
light. 

Morgan developed a 
gas mask in 1912. His de- 
vice included an airtight 
canvas hood that was worn 
over the head. The hood 
was connected to a special 
breathing tube that hung 
to the ground. Many police 
departments and fire de- 
partments throughout the United States became 
equipped with Morgan's gas mask. In 1916, Morgan 
used his device to rescue more than 20 workers who 
were trapped in a smoke-filled water tunnel in Cleve- 
land, Ohio. 

Morgan patented his traffic light in 1923. His device 
looked very different from the traffic signals used today. 
However, like modern traffic signals, the device Morgan 
patented had red, yellow, and green lights. Soon after 
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Morgan received the patent for his traffic light, he sold 
the rights to the General Electric Company for 40,000 
U.S. dollars. Morgan was born in Paris, Kentucky, U.S.A, 
He moved to Cleveland in 1895. 

Morgan, Sir Henry (1635?-1688), was the most fa- 
mous English buccaneer (pirate). In his day, England and 
Spain were rivals for trade and colonies. Morgan raided 
Spanish ships and towns in Spain's colonies in the West 
Indies, Central America, and South America, In 1671, he 
caused the destruction of Panama City, Panama, the larg- 
est Spanish city in Central America. 

Early career. Morgan was born in Wales. Little is 
known of his early life. In 1655, he arrived in the West In- 
dies as a soldier with an English expedition. This expedi- 
tion captured the Spanish colony of Jamaica. By 1666, 
Morgan had become a buccaneer. Thomas Modyford, 
the new English governor of Jamaica, thought the buc- 
caneers were Jamaica's best defence, and he directed 
them to attack the Spaniards. 

In 1668, Morgan led about 500 English buccaneers in 
a raid on Portobelo, Panama, and captured the city, At 
one point he used captives, including priests and nuns, 
as a human shield while attacking a fortress. 

In 1669, Morgan gathered about 500 buccaneers and 
eight ships for a raid on Maracaibo, Venezuela. On his 
way home to Jamaica, he easily defeated three Spanish 
warships that had been sent to capture him. Morgan re- 
turned to Jamaica to discover that England and Spain 
were negotiating a peace treaty. With the treaty nearly 
approved, Modyford hesitated to permit the buccaneers 
to attack the Spanish again. But after a Spanish attack, 
and before news of the signing of the treaty had 
reached Jamaica, Modyford let Morgan sail again. 

Attack on Panama, In December 1670, Morgan 
sailed for Panama in his final and most famous raid. He 
led a force of 38 ships and about 2,000 men. He cap- 
tured several towns and finally faced the Spanish army 
just outside Panama City in 1671. The Spaniards stam- 
peded a herd of cattle at the buccaneers, but Morgans 
men scattered the cattle and slaughtered the Spanish 
army. Some Spaniards then started fires in Panama City 
in hopes of slowing the buccaneers’ progress. The fires 
got out of control and destroyed the city. 

Shortly after Morgan reached Jamaica in 1671, Sir 
Thomas Lynch succeeded Modyford as governor of Ja 
maica, The English government had decided to replace 
Modyford because of his support of the buccaneers: 
The new governor arrested Morgan for his attack on 
Panama and sent him to England for trial. But King 
Charles II forgave Morgan and knighted him in 1674. 


fea- 
Traffic lights, a common 
ture of modern city life, were 
invented by the American y 
Garrett Augustus Morgan ! 
1923. 


organ then returned to Jamaica as lieutenant governor 

commander in chief of the English forces there. He 

ws dismissed in 1683, but served on the Jamaican 

juncil. He died in his bed in 1688, Morgan was born in 
ides and went to Jamaica as a boy. 
organ, Justin (1748-1798), was an American who 
fned and gave his name to a horse, the original stal- 
ofthe breed of Morgan horses. The breed became 
imus for its strength, endurance, and speed (see 
Tise (Saddle horses; picture}). When the horse was a 
h Morgan obtained it from a farmer in payment of a 
‘bt This unusual stallion died at the age of 29. 

A Morgan was born in West Springfield, Massachu- 
‘iets, He moved to Randolph, Vermont, in 1788, and be- 
umea schoolteacher, singing master, and town clerk. 
organ, Thomas Hunt (1866-1945), an American 
yreticist, won the 1933 Nobel prize for physiology or 
Medicine for his work on heredity described in The The- 
lyofthe Gene (1926). He showed through his experi- 
tents that certain characteristics are transmitted from 
{eration to generation through genes (see Heredity 
ihebirth of genetics). 

Morgan studied the laws of heredity by using the fruit 
\Drosophila melanogaster) for experiments in breed- 
tls research clarified the physical basis for the link- 
and recombination of hereditary traits. He was the 
Îitto explain sex-linked inheritance, that some traits 
{isto only one or the other sex. Morgan and his asso- 
Res proved that genes are arranged on the chromo- 
Hines in a fixed linear order (see Chromosome). 

He began his experiments at Columbia University, 

: City, where he was professor of biology from 

4 928, He was director of the William G. Kerck- 
iology Laboratory at the California Institute of 

np from 1928 to 1941. He wrote Evolution and 
ies (1925), Experimental Embryology (1927), and 


h or of The Mechanism of Mendelian Heredity 


ss was born in Lexington, Kentucky. He studied 
Micky, A of universities, including the University of 
“Ne received his Ph.D. from Johns Hopkins Uni- 
bot the timore, His many honours included member- 
Royal Society (1919). 
logan horse. See Horse (Saddle horses; picture); 
lo , Justin, 
hard wie lolo (1746-1826), was the pseudonym of 
arian, fee a Welsh bard (poet and singer) and 
ales led E theories about ancient bardic traditions 
neil of Wye 0 the foundation of the Gorsedd (throne), a 
‘hua fee St bards. The modern Welsh eisteddfod 
peal also stems from his work. lolo Mor- 
Nahis aay Some of his ideas on unreliable sources, 
thle. He Was accepted at the time by many Welsh 
Was born at Llancarfan, in South Glamorgan. 
erame tare (1804-1875), was a German lyric poet. 
Ripo e vagueness that characterizes much ro- 
bled R Some of his work suggests a pleasant, 
Mems al mosphere. But Mörike's most admired 
San old lar single objects or moments in time, 
th is ‘amp in a summer house, or two lovers 
Mörike pear around a corner. 
Pave gs So wrote prose, Mozart on His Journey to 
Mi hrose 'S considered a masterpiece of short Ger- 
* +S a charming story about Mozart, deli- 
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cately clouded by an awareness of the young compos- 
er's approaching death. Mörike also wrote Painter Nol- 
ten (1832), a subtle psychological novel. 

Mörike was born in Ludwigsburg. He became a Prot- 
estant minister in 1834. But he retired in 1843 to devote 
himself to writing. 

Moriori. In the 1800s, anthropologists in New Zealand 
discovered evidence of a local culture that differed from 
Maori culture. They believed that it belonged to people 
who had lived in the country before the Maori. They 
called these people Moriori. Archaeologists now realize 
that”Moriori” culture was an early form of Maori cul- 
ture. The Maori on the Chatham Islands developed apart 
from the rest of the Maori in New Zealand. As a result, 
their culture became rather different. 

Morison, Samuel Eliot (1887-1976), was an Ameri- 
can historian, teacher of history, and winner of two Pulit- 
zer Prizes. His Admiral of the Ocean Sea, a life of Colum- 
bus, won the prize in 1943, and his John Paul Jones 
received it in 1960. His other books include History of 
United States Naval Operations in World War Il in 15 
volumes (1947-1962), The Intellectual Life of Colonial 
New England (1960), One Boy's Boston (1962), The Ox- 
ford History of the American People (1965), The Euro- 
pean Discovery of America: The Northern Voyages 
(1971), and The European Discovery of America: The 
Southern Voyages (1974). 

Morison was born in Boston, Massachusetts, and was 
educated at Harvard University and in Paris. In 1915, he 
became a teacher of history at Harvard. He was elected 
to the American Academy of Arts and Letters in 1963. 
Morisot, Berthe (1841-1895), was a French painter 
and an important member of the impressionist move- 


A typical Morisot painting, The Mother and Sister of the Art- 
ist, portrays two women in a scene from everyday life. 
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ment. Many of her pictures portray women, often with 
their children, in scenes of everyday domestic life. She 
painted such subjects in a light, delicate style. Morisot 
also painted landscapes, many with women and chil- 
dren. In addition to her oil paintings, she was noted for 
her water colours and pastel works. 

Morisot was born in Bourges and moved to Paris in 
1851. She studied with the noted landscape artist Ca- 
mille Corot in the 1860s. Morisot first exhibited in the 
Salon of 1865. She met the artist Edouard Manet in 1868, 
and they became close friends. He painted many por- 
traits of her, and she married his brother in 1874, She 
and Manet influenced each other's work in the 1870s. 

Morisot participated in the first impressionist show in 

1874. After 1880, her work was influenced by the style 
and colours of the impressionist artist Pierre Auguste 
Renoir. 
Morland, George (1763-1804), was an English painter 
who became best known for his rustic scenes. Examples 
of Morland’s work include The Angler's Repast and The 
Inside of a Stable. 

Morland was born in London. He was instructed by 
his father and was greatly influenced by his studies of 
the Flemish and Dutch masters. He exhibited his first 
picture at the age of 10. 

Morley, Thomas (1557 or 1558-1602), was an English 
composer of the Renaissance period. He is best known 
for his lighthearted unaccompanied vocal pieces known 
as madrigals (see Madrigal). 

Morley’s most popular madrigal is Now is the month 
of Maying, with its nonsense refrain “Fa la la.” Another 
popular Morley song is /t was a lover and his lass, with 
words from William Shakespeare's comedy As You Like 
It Morley’s songs for two voices, called canzonets, are 
still used as models by music theory students. 

Morley was born in Norwich. He was educated at Ox- 

ford University and became a noted music teacher. In 
1597, he published a composition textbook, written as a 
dialogue, which tells us much about how music was 
taught and written in his time. Morley also made ar- 
rangements for a consort, a group of instruments used 
in the theatre of his day. 
Mormon cricket is not really a cricket but belongs to 
the family of katydids and long-horned grasshoppers. It 
can be very harmful to crops, The Mormon cricket lives 
in the Western United States and as far east as Kansas. 

Mormon crickets are brown, black, or green and 
grow about 5 centimetres long. They have small wings 


= 


The Mormon cricket is very destructive to crops. It has small 
wings but cannot fly. 


but cannot fly. In summer, the female Mormon cricket 
lays its eggs one at a time in the ground. The young 
hatch the next spring and are full-grown by summer. 
Farmers use poisonous powder and baits to kill Mor- 
mon crickets. 

Scientific classification. The Mormon cricket belongs to 
the family Tettigoniidae. It is Anabrus simplex. 

Mormons is the name commonly given to members of 
The Church of Jesus Christ of Latter-day Saints. They are 
so called because of their belief in the Book of Mormon, 
They claim that the Church as established by Christ did 
not survive in its original form, and was restored in 
modern times by divine means through a modern 
prophet, Joseph Smith (see Smith, Joseph). Thus, they 
believe their church is the true and complete church of 
Jesus Christ restored on earth. Mormons are more cor- 
rectly called Latter-day Saints, using the word ‘saint’ in 
its Biblical sense to mean any member of Christ's 
church. 

The church has almost 7 million members. Many 
Mormons live in the western United States, and church 
headquarters are in Salt Lake City, Utah. The church has 
followers in most other countries of the world. 

Several other churches accept the Book of Mormon, 
but are not associated with the church described in this 
article. The largest of these is the Reorganized Church of 
Jesus Christ of Latter Day Saints, which has headquarters 
in Independence, Missouri, U.S.A. 

Mormon beliefs are based on ancient and modern 
revelations from God. Many of these revelations are re- 
corded in scriptures. These scriptures include the Bible, 
the Book of Mormon, Doctrine and Covenants, and the 
Pearl of Great Price. 

Mormons regard the Bible as the word of God, but 
they believe that it is not a complete record of all that 
God said and did. The Book of Mormon is a history of 
early peoples of the Western Hemisphere. Mormons 
teach that the Book of Mormon was divinely inspired, 
and regard it as holy scripture. The Book of Mormon 
was translated by Joseph Smith from golden plates 
which he said he received from the angel Moroni. Doc: 
trine and Covenants contains revelations made by God 
to Smith. The Pear! of Great Price contains writings of 
Smith and his translation of some ancient records. 

Mormons believe in a unique concept of God. They 
teach that this concept was revealed by God through Jo- 
seph Smith and other prophets. Mormons believe 
the Supreme Being is God the Father, who is a living, 
eternal being having a glorified body of flesh and bone. 
The human body is made in the image of God. 

Mormons teach that God the Father created all peo- 
ple as spirit-children before the earth was made. They 
regard Jesus Christ as the first spirit-child the Supreme 
Being created, They believe that Christ created the h 
world under the direction of God the Father. This is W y 
Mormons also refer to Christ as the Creator. Jesus 
came down to earth and was born of the Virgin Mary: 
He was the only one of God's spirit-children begotten 
the Father in the flesh. He is divine. rai 

God the Father and Jesus Christ are two separate 
ings. Together with the Holy Ghost, they form @ ee 
Godhead, or governing council in the heavens. They 
Ghost is a third personage, but is a spirit without 4 
of flesh and bone. 


TheMormon Temple in Salt Lake City, U.S.A., is a magnificent 
inspired granite structure of The Church of Jesus Christ of Lat- 
ferday Saints, 


Mormons claim that their doctrine is the one which 
jus and His apostles taught. They believe that the first 
principles and ordinances of the gospel are faith in 
ksus Christ; repentance; baptism by immersion for the 
temission of sins; and the laying on of hands for the gift 
tithe Holy Ghost. They believe that a person must be 
tiled of God by those who have the authority in order 
preach the gospel and to administer its ordinances. 

Mormons believe in life after death and in the physi- 
tlresurrection of the body. The spirit, awaiting the res- 
‘rection of the body, continues in an intelligent exist- 
‘nce, During this time, persons who did not know the 
topel in life may accept it after death. Mormons be- 

id for this reason, that living persons can be baptized 
‘behalf of the deceased. In this ceremony, a living 
id acts as a representative of the dead person 

$ baptized for that person. Other rites are per- 
med for the dead. 
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Some Mormons practised polygamy (the practice of a 
man having more than one wife at the same time) as a 
religious principle during the mid-1800's. But the church 
outlawed the practice in 1890 after the Supreme Court 
of the United States ruled it illegal. 

They believe in upholding the civil law of the country 
in which they are established. For example, they believe 
the Constitution of the United States is an inspired docu- 
ment. Mormons in the United States are urged by their 
religion to uphold its principles. 

Revelations. During the early 1800's, Joseph Smith, 
the son of a New England farmer, received a series of 
divine revelations. According to Smith's account, God 
the Father and Jesus Christ appeared to him near Pal- 
myra, New York, in 1820. They advised him not to join 
any existing church and to prepare for an important task. 
Smith said he was visited by an angel named Moroni 
three years later. Morone told him about golden plates 
on which the history of early peoples of the Western 
Hemisphere was engraved in an ancient language. In 
1827, Smith received the plates on Cumorah, a hill near 
Palmyra. His translation of the plates, called the Book of 
Mormon, was published in 1830. Smith and his associ- 
ates founded the church on April 6, 1830, It grew rap- 
idly, and had 1,000 members by the end of the first year. 

Mormons in the Middle West. Mormon communi- 
ties were established at Kirtland, Ohio, and Independ- 
ence, Missouri, during the early 1830s. Smith moved the 
church headquarters to Kirtland in 1831, and the town 
was the centre of the church for almost eight years. He 
instituted the basic organization and many of the pres- 
ent doctrines there. The first Mormon temple was com- 
pleted there in 1836. 

The 1830's were years of growth, but serious prob- 
lems arose at the same time. Disputes among some 
church members themselves, the collapse of a Mormon 
bank in 1837, and conflict with non-Mormon neighbours 
broke up the Kirtland community. In 1838, Smith and his 
loyal followers moved to Missouri, and joined other 
Mormons there. But trouble again arose, The Missouri 


The Mormon Tabernacle 
stands next to the Mormon 
Temple in Salt Lake City. The 
Tabernacle has a 325-member 
choir that has won world- 
wide fame through concerts. , 
The huge organ, begun in 
1866, still contains some of 
the original pipes. 
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Mormons had been driven from Independence in 1833, 
many settling in a town called Far West, in northern 
Missouri. In the fall of 1838, mobs attacked the Mor- 
mons in several of their settlements. In the “massacre at 
Haun’s Mill,“ 17 Mormons, including some children, 
were killed. Joseph Smith and other leaders were ar- 
rested on what Mormons believe were false charges. 
Ordered out of Missouri, more than 5,000 Mormons 
fled to Illinois in late 1838 and early 1839. Smith escaped 
from prison in the spring of 1839 and rejoined his peo- 
ple in Illinois. 

They founded the city of Nauvoo, which became one 
of the state's largest cities. The rapid growth of Nauvoo, 
and the important part Mormons played in state politics 
made non-Mormons suspicious and hostile again. One 
faction set up a newspaper to fight Smith, who had be- 
come a candidate for president of the United States. The 
paper was destroyed, and Smith was blamed for it. He, 
his brother Hyrum, and other leaders were arrested and 
jailed. On June 27, 1844, a mob attacked the jail. Smith 
and his brother were shot and killed. 

The Mormons in Utah. Brigham Young became the 
next church leader. Mobs forced the Mormons out of Il- 
linois in 1846. Joseph Smith had planned to move his 
people to the Great Basin in the Rocky Mountains. This 
plan was now put into effect by Young. In 1847, Young 
led the advance party of settlers into the Great Salt Lake 
valley. The population of the region grew rapidly, and 
by 1849, the Mormons had set up a civil government. 
The Mormons applied for admission to the Union as the 
State of Deseret, but the United States Congress created 
the Territory of Utah in 1850 instead, and appointed 
Young governor. 

Trouble with non-Mormons began again. It was 
falsely reported in Washington, D.C, that the Mormons 
were rebelling. Anti-Mormon public opinion caused 
President James Buchanan to replace Young with a non- 
Mormon governor and to send troops to Utah in 1857. 
The trouble that followed has been called the Utah War 
or the Mormon War. The conflict ended in 1858 when 
Young accepted the new governor and President Bu- 
chanan gave full pardon to all concerned. 

The number of Utah settlements increased until the 
territory's population reached 140,000 in 1877. Congress 
continued to oppose the practice of polygamy, and the 
church outlawed the practice in 1890. A Mormon ambi- 
tion was realized in 1896 when Utah was admitted to the 
Union as the 45th state. 

Mormons today have won a reputation as a temper- 
ate, industrious people who have made their churches 
monuments to thrift and faith. Their meeting houses are 
in many ways model community centres. They include 
facilities for worship, learning, and recreation. There are 
47 temples built or planned worldwide. The temples are 
devoted entirely to religious ceremonies, and are open 
only to faithful Mormons. All other Mormon meeting 
places, chapels, and recreation halls are open to the 
general public. 

The promotion of music and the arts has long been 
important to the Latter-day Saints. The 325-voice Mor- 

mon Tabernacle Choir in Salt Lake City is famous for its 
broadcasts, telecasts, and concert tours. The choir, now 
more than a hundred years old, has been heard on 
United States radio networks since 1929. 


Related articles in World Book include: 


Deseret Salt Lake City 
Latter Day Saints, Reorganized Smith, Joseph 

Church of Jesus Christ of Young, Brigham 
Polygamy 


Morning-glory is the name of a family made up 
mainly of climbing plants. Members of this family grow 
throughout tropical and temperate parts of the world. 
Garden morning-glories are among the best-known 
plants in this group. Others are the bindweed, moon- 
flower, scammony, and sweet potato. The morning- 
glory grows rapidly and twines about nearby objects. Its 
vines grow from 3 to 6 metres high. It is widely used as 
a covering for posts, fences, and porches. Garden morn- 
ing-glories have dark green leaves shaped like a heart, 
The flowers are shaped like a funnel and are of various 
shades and mixtures of purple, blue, red, pink, and 
white. The fragrant flowers open in the morning but 
close in the sunlight later in the day. The seeds may be 
soaked in water overnight to soften the seed covering 
and make sprouting easier. Japanese varieties of morn- 


— 


A garden morning-glory has dark heart-shaped leaves and 
colourful flowers shaped like a funnel. 


ing-glories have flowers 18 centimetres in diameter. 
Their flowers are coloured in mixtures of purple, rose, 
and violet. 

Scientific classification. Morning-glories belong to the A 
morning-glory family, Convolvulaceae. Common garden morn 
ing-glories include /pomoea purpurea, I nil, and |. tricolor. 

Related articles in World Book include: 
Bindweed Flower (picture: Gar- 
Dodder den annuals) 
Morning sickness. See Pregnancy. 
Morning star. See Evening star. a 
Mornington Island, off the coast of northern A È 
tralia, lies in the southern Gulf of Carpentaria, 432 kil 4 
metres north of Mount Isa. It is 65.5 kilometres long 
16 kilometres wide. It has an Aboriginal community 
around 700 people. : 


Moonflower 
Sweet potato 
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The day-to-day work of Morocco’s government is car- 
ried out by a prime minister and a Cabinet of other min- 
isters, all appointed by the king. The Chamber of Repre- 
sentatives makes Morocco’s laws. Its 306 members serve 
six-year terms. The people elect two-thirds of the mem- 
bers. The rest are chosen by representatives of local 
governments, professional organizations, and other 
groups. All citizens 20 years of age or older may vote. 
Local government. Morocco is divided into 35 prov- 
inces and 6 prefectures. Rabat makes up one prefecture, 
and Casablanca the other five. A governor appointed by 
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the king heads each province and prefecture. The prov- 
inces are further divided into smaller units. The national 
government controls all local governments. 

Politics. Morocco's Istiqlal (Independence) Party pro- 
motes the spread of Arab culture and reforms based on 
Islamic teachings. The Union Socialiste des Forces 
Populaires (Socialist Union of Popular Forces) backs 
broad socialist reforms. The conservative Mouvement 
Populaire (Popular Movement) generally supports the 
king's policies. Other parties include the Rassemble- 
ment National des Indépendents (National Assembly of 
Independents) and a small Communist group. 

Courts. Morocco’s highest court is the Supreme 
Court. Lower courts include appeals courts, regional 
courts, and sadad (conciliation or peace) courts. 

Armed forces. Morocco's army, navy, and air force 
have about 149,000 members. Men may be conscripted 
for 14 years of service after they reach the age of 18. 

People 

Population and ancestry. For Morocco's total popu- 
lation, see the Facts in brief table with this article. About 
half of the people live in cities, and about half live in 
rural areas. Morocco has an annual population growth 
rate of about 24 per cent—higher than the growth rate 
of most countries. 

Almost all Moroccans are of mixed Arab and Berber 
ancestry. Berbers lived in what is now Morocco as long 
as 3,000 years ago. Arabs began to move into the area 
during the 600s. Over the years, the two groups inter- 
married so extensively that today there are few Moroc- 
cans of unmixed Arab or Berber ancestry. People are 
identified as Arabs or Berbers chiefly by their main lan- 
guage, Arabic or Berber. According to Morocco's gov- 
ernment, Arabs form nearly 65 per cent of the popula- 
tion, and Berbers make up the rest. Most Arabs live in 
cities, Most Berbers live in mountain areas. 

Languages. Arabic is the official language of Mo- 
rocco. It is spoken not only by Arabs but also by many 
Berbers in addition to their own language. A large num- 
ber of Arabs and Berbers also speak French or Spanish. 

Religion. Islam is Morocco's official religion. About 
98 per cent of the people are Muslims, and Islamic 
teachings regulate family and community life. Morocco 
also has some Christians and Jews. 


Facts in brief about Morocco 


Capital: Rabat. 

Official language: Arabic. 

Official name: Kingdom of Morocco. 

Area: 446,550 km’. Greatest distances—north-south, 910 km; 
east-west, 1,170 km. Coastline —1,835 km. 

Elevation: Highest—Jebel Toubkal, 4,165 m above sea level. 
Lowest—sea level. 

Population: Estimated 1996 population—28,913,000; density, 65 
people per km*; distribution, 52 per cent urban, 48 per cent 
rural. 1982 census—20,419,555. Estimated 2001 population— 
32,391,000. 

Chief products: Agricu/ture —wheat, barley, maize, sugar beet, 
citrus fruit, potatoes, tomatoes. Fishing—sardines, mackerel, 
tuna, anchovies. Manufacturing —fertilizers, petroleum prod- 
ucts, processed foods, textiles, leather goods, cement, chemi- 
cals. Mining—phosphate rock. 

Money: Currency unit—Moroccan dirham. One dirham=100 
centimes. 


Way of life. The traditional Moroccan household 
consists of two parents, their unmarried children, their 
married sons, and those sons’ wives and children. When 
the father dies, each married son begins his own house- 
hold. In crowded urban areas, many households split up 
before the father’s death because there is not enough 
room for everyone to live together. 

Housing in rural Morocco varies according to climate 
and available building materials. Many people in the 
southern part of the country live in houses of dried mud 
bricks. In other rural areas of Morocco, houses are 
made of wood and stone. Many houses have only one 
large room. This room serves as kitchen, living room, 
sleeping quarters, and barn. People gather at a weekly 
outdoor market called a souk to buy and sell goods and 
chat with neighbours. In desert regions, some Moroc- 
cans lead a nomadic life and live in tents. 

Many urban Moroccans live in small attached houses. 
Wealthier people live in spacious houses or modern 
apartment buildings. Sprawling slums called bidonvilles 
(tin can towns) border the large cities. The name bidon- 
ville comes from the flattened tin cans, or bidons, used 
to build many of the slum shacks. Severe overcrowding 
exists in the medinas of Morocco’s large cities. The me- 


Symbols of Morocco. Morocco’s national flag was officially 
adopted in 1915. It features a five-pointed green star against a 
red background. The green star appears again on the country’s 
coat of arms. The coat of arms also shows the Atlas Mountains, 
sun, two lions, and a crown. An inscription in Arabic at the bot- 
tom reads, /f You Assist God, He Will Also Assist You. 


y st 
Morocco lies in northwestern Africa. It borders Algeria, We 
ern Sahara, the Atlantic Ocean, and the Mediterranean 
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sare the original city settlements, from which large Like men, women wear a jellaba as an outer garment. 
litan areas have grown. At home and at social affairs, they wear a long, beautiful 
sople throughout Morocco wear traditional cloth- robe called a caftan. Some older women and some rural 
y though city people often combine such clothing women follow Islamic tradition and cover their face with 
hWestern garments. Outdoors, men wear a jellaba,a a veil. 

fiting hooded robe with long, full sleeves. A bur- Food and drink. Foods made of barley and wheat 

isa similar but heavier garment worn chiefly by form the basis of most Moroccans’ diet. The national 
imen. Most men wear a turban or a brimless cap. dish is couscous. It consists of steamed wheat served 

pe of cap, called a fez, is named after the Moroc- with vegetables, fish or meat, and a souplike sauce. Mo- 
of Fez. This red, flat-topped cap is now usually roccans like pastries made with honey and almonds. The 
ly for formal occasions. national drink is mint tea. 
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Recreation. Popular spectator sports in Morocco in- 
clude soccer, basketball, and athletic events. Family vis- 
its and gatherings at neighbourhood cafes are common 
forms of relaxation. The people also enjoy many local 
and religious festivals throughout the year. 

Education. Morocco provides free primary and sec- 
ondary education. Classes are taught in Arabic and 
French. Children from 7 to 13 years old are required to 
attend school, but less than 70 per cent of them do so. 
Attendance is especially low in rural areas, which have a 
lack of teachers and schools. In addition, many rural 
boys stay at home to help their families farm the land. 
Moreover, many parents place less value on education 
for girls than for boys. Only about 20 per cent of all Mo- 
roccans aged 15 or older can read and write. Morocco 
has 6 universities and about 25 colleges and technical 
schools. The largest university, Muhammad V University 
in Rabat, has about 27,000 students. 

The Arts. Moroccans have long been known for their 
fine leather goods, rugs, pottery, and metalware. Many 
Moroccan arts reflect Spanish and French influences as 
well as Arabic and Berber traditions. For example, tradi- 
tional Moroccan folk music and folk dances are often 
combined with the styles of the Andalusian region of 
southern Spain. French influences can be seen in paint- 
ing, sculpture, and drama. Modern Moroccan authors, 
whether writing in Arabic or French, have often dealt 
with problems of cultural identity and have protested 
continuing French influences in Morocco. 


Land and climate 


Land regions. Morocco has three major land re- 
gions. They are (1) the Coastal Lowlands, (2) the Atlas 
Mountain Chain, and (3) the Sahara. 

The Coastal Lowlands border the Mediterranean Sea 
and the Atlantic Ocean. The land gradually rises from 
the Atlantic coast and forms a plateau that extends to the 
mountains. Rich farmland in the Coastal Lowlands is irri- 
gated by water from the region's many shallow rivers. 
Most of Morocco’s crops are grown there. 

The Atlas Mountain Chain crosses the middle of Mo- 
rocco from southwest to northeast. The heavily forested 


chain has three distinct ranges: (1) the Anti Atlas in the 
southwest; (2) the Grand Atlas, also called Haut Atlas, in 
the central area; and (3) the Middle Atlas, or Moyen 
Atlas, in the northeast. The Rif, a group of mountains in 
the far north, are sometimes included in the Atlas chain. 

The Sahara lies east and south of the Atlas Moun- 
tains. It is a barren region of sand dunes, rocks, stones, 
and scattered oases. 

Climate. Most of Morocco has two seasons, rainy 
and dry. The rainy season generally lasts from October 
or November to April or May. Nearly all the rainfall oc- 
curs in this period. Annual rainfall varies in each region. 
It averages 229 millimetres in Marrakech and 533 milli- 
metres in Rabat. Droughts sometimes occur in the dry 
season, from May or June to September or October. Jan- 
uary temperatures average 19° C in Marrakech and 19° C 
in Rabat. June temperatures average 33° C in Marrakech 
and 25° C in Rabat. 


Economy 


Morocco has a developing economy based mainly on 
agriculture and mining. The government controls the 
mining industry, most transportation and communica- 
tion services, and some manufacturing industries. How- 
ever, most farms and businesses are privately owned. 

Agriculture and fishing employ about 40 per cent 
of all workers in Morocco. The chief crops include 
wheat, barley, maize, sugar beet, citrus fruit, potatoes, 
tomatoes, olives, and beans. More than a third of Mo- 
rocco's farmland is owned by only 3 per cent of the na- 
tion's farmers. Their large farms produce about 85 per 
cent of all the crops. 

Most farmers own fewer than 4 hectares. The chief 
livestock are sheep, goats, and dairy cattle. Morocco is 
one of Africa's leading fishing countries. Sardines, mack- 
erel, tuna, and anchovies are caught off the coasts. 
Much of the catch is canned for export or processed for 
fertilizers or animal feed. 

Service industries employ more than 40 per cent of 
Morocco's workers. Tourism is a major service industry. 
Nearly 2 million tourists, most of them from western Eu- 
rope, visit Morocco each year. Many service industries 


Fertile farmland occupies à 
valley in the Atlas Mountains 
near the city of Fez. The Atlas 
Mountains cross Morocco 
from southwest to northeast. 
They separate the coastal 
plains from the Sahara. 
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French, and radio programmes in Arabic, French, Ber- 
ber, Spanish, and English. About 10 per cent of Moroc- 
co's people own a radio, about 4 per cent own a TV. 


History 


Farming communities existed in what is now Mo- 
rocco at least 8,000 years ago. By 1000 B.C., Berbers had 
migrated to the region. They may have come from Eu- 
rope, southwestern Asia, or northeastern Africa. From 
about A.D. 40 to the 600s, the region was ruled, in turn, 
by the Romans, Vandals, and Byzantines. 

Arab conquest. During the 680s, Arabs from the 
Arabian Peninsula invaded Morocco. Many Berbers 
adopted the religion of the Arabs, Islam. But they re- 
sented the Arabs‘ political control. 

In the late 700s, an Arab leader named Idris ibn Ab- 
dallah united the region's Berbers and Arabs under his 
rule, thereby creating the first Moroccan state. He also 
founded the Idrisid dynasty (series of rulers from the 
same family), which governed Morocco for almost 200 
years. The countrys rulers came to be called sultans. 
Fez, the Idrisid capital, developed into a major religious 
and cultural centre of the Islamic world. 

From about 1050 to the mid-1400's, Morocco was 
ruled by three Islamic Berber dynasties. At various 
times, the Berber empires covered much of northern Af- 
rica and extended into the Christian lands of Spain and 
Portugal. But by the 1200s, the Christians had begun to 
drive the Muslims from Portugal and Spain. 

Corsairs and sharifs. The last Muslims were driven 
from Spain in the 1500s. Meanwhile, Spain and Portugal 
had begun to seize territory on Morocco's coasts. The ri- 
valry between Muslims and Christians contributed to 
widespread naval warfare in the western Mediterra- 
nean. Private warships commanded by Muslim corsairs 
attacked ships and coastal towns of Christian nations. In 
addition, Muslim and Christian corsairs attacked one an- 
other's ships and ports. The port of Salé was a major 
base for Moroccan corsairs. 

Arab tribes and families of sharifs helped lead Moroc- 
cans’ opposition to the Christian seizures of their terri- 
tory. Sharifs were descendants of Muhammad, the 

rophet of Islam. In the mid-1500s, a sharifian family 
named the Saadians gained control of Morocco and 
founded a dynasty that ruled until the mid-1600s. Since 
then, the Alawis, another sharifian family, have been 
Morocco’s reigning dynasty. 

French and Spanish control. Through treaties and 
military victories, France and Spain established control 
over the economic and political affairs of Morocco by 
the early 1900s. Sultan Hassan 1, who ruled from 1873 to 
1894, had tried to modernize Morocco’s government 
and its army. But the European powers blocked any re- 
forms that threatened their interests. Hassan was suc- 
ceeded by his son Abd al-Aziz. 

In 1904, France and Spain recognized each other's 
area of influence in Morocco. Spain's zone consisted of 
northern Morocco; the port of Sidi Ifni and its surround- 
ing territory; and a strip in the south, France claimed au- 
thority over the rest of the country, but Germany ob- 
jected. The major powers met in 1906 in Algeciras, 
Spain, to discuss France's growing power In Morocco. 
The conference upheld Morocco’s independence, 
though France and Spain kept their special privileges. 
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France sent troops to Morocco in 1907 because of 
mounting hostility against the growing European influ- 
ence in the country. The presence of French forces fur- 
ther enraged the Moroccans. Abd al-Aziz was over- 
thrown by his brother Abd al-Hafidh in 1908. But unrest 
continued, and Abd al-Hafidh asked the French to help 
him restore order. In 1912, Abd al-Hafidh signed the 
Treaty of Fez with France. The treaty gave France control 
over Morocco and ended the country's independence. 
Spain was granted control of its zone of Morocco by 
France. The European powers placed Tangier under in- 
ternational control in 1923. 

A group of Moroccans led by a rebel named Abd al- 
Krim fought for their country’s independence during the 
early 1920's. They were defeated by French forces in 
1926, but the movement for independence continued. In 
1934, a group of Moroccans drew up the Plan of Re- 
forms. It called for a reinterpretation of the Treaty of Fez 
that would guarantee Moroccans political rights. France 
rejected the plan. Following widespread demonstra- 
tions in 1937, France arrested or exiled leaders of the in- 
dependence movement. 

Independence. Morocco was the scene of fighting 
between Allied and Axis forces during World War II 
(1939-1945). In 1943, U.S. President Franklin D. Roosevelt 
and British Prime Minister Winston Churchill met in Ca- 
sablanca to discuss war plans. That same year, the Istiq- 
lal (Independence) Party was formed to work for Moroc- 
co's freedom. 

Sultan Muhammad V supported the Istiqlal Party. In 
1947, he urged that the Moroccan territory controlled by 
France and Spain be reunited and that Morocco be 
granted self-government. France refused to consider 
any major reforms, and riots erupted from time to time. 
In 1953, the French sent Muhammad into exile and im- 
prisoned some Istiqlal leaders. 

The sultan’s exile angered many Moroccans, and acts 
of violence became common. New Istiqlal leaders 
formed the National Liberation Army, which openly 
fought French troops. To restore order, the French 
brought Muhammad back in late 1955 and promised to 
grant Morocco its freedom. 

On March 2, 1956, Morocco became independent of 
France. In April, Spain gave up nearly all its claims in 
northern Morocco. The international city of Tangier 
again became part of Morocco in October. 

Constitutional monarchy. Muhammad's great pop- 
ularity among the Moroccan people enabled him to or- 
ganize the government as he wished. In 1957, he 
changed his title from sultan to king as part of his plan 
to.make Morocco a constitutional monarchy. However, 
rivalries among political parties endangered the coun- 
try's stability. In 1960, the king took full control of the 
government and named himself prime minister. He died 
suddenly in 1961. Muhammad's son, Hassan II, then be- 
came king and prime minister. In 1962, Morocco adopt- 
ed ifs first Constitution. It made Morocco a constitu- 

tional monarchy governed by a king, prime minister, 
Cabinet, and elected legislature. 

Unemployment and high inflation were among the 
problems facing Morocco in the early 1960's. Hassan 
presented a reform programme to deal with the prob- 
lems, but the legislature did not approve it. In 1965, the 
king declared a state of emergency and assumed all ex- 


ecutive and lawmaking authority. The state of emer- 
gency lasted until 1970, when the people approved a 
new Constitution and elected a new legislature. 

Hassan again took control of Morocco’s government 
in 1972, after military officers had tried for the second 
time to assassinate him. Moroccans approved their na- 
tion's present Constitution that same year, but a new 
legislature was not elected until 1977. 

Recent developments. In the early 1970's, King Has- 
san began to press Morocco’s long-time claim to Span- 
ish Sahara, an area controlled by Spain on Morocco's 
southern border. Mauritania also wanted parts of the 
area. But the Polisario Front, an organization in Spanish 
Sahara, demanded independence. In 1976, Spain gave 
up the area to Morocco and Mauritania. Morocco 
claimed the northern part, and Mauritania the southern. 
The area came to be called Western Sahara. 

The Polisario Front continued to demand independ- 
ence for Western Sahara and fighting broke out be- 
tween the Front and troops from Morocco and Maurita- 
nia. Algeria and Libya provided military aid to the Front. 
In 1979, Mauritania gave up its claim to Western Sahara. 
Morocco then claimed the entire area. Fighting between 
Morocco and the Polisario Front continued. 

The cost of the fighting in Western Sahara drained 
the economy of Morocco. The economy also suffered 
when the world market price of phosphate rock, Moroc- 
co's chief export, dropped sharply in the 1980's. A cease- 
fire between Moroccan forces and those of the Polisario 
Front was declared in September 1991. The cease-fire 
plan also called for a referendum (direct vote) to deter- 
mine whether Western Sahara would become inde- 
pendent or a part of Morocco. The referendum was to 
be supervised by the United Nations. 
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Arab League Clothing (pictures) Marrakech 
Arabs Fez Rabat 
Atlas Mountains Hassan Il Tangier 
Berbers Ibn Batuta Western Sahara 
Outline 
L. Government 


D. Courts 


A. National government 
E, Armed forces 


B. Local government 


C. Politics 
Il. People 
A. Population C. Religion F. Recreation 
and ances- D. Way of life G. Education 
try E. Food and drink H. Arts 
B. Languages 
Ill. Land and climate 
A. Land regions B. Climate 
IV. Economy y 
A. Agriculture and fishing E. Energy sources 
B. Service industries F. Trade 
C Manufacturing G. Transportation and com- 
D. Mining munication 
V. History 
Questions 


What is the ancestry of almost all Moroccans? 

Why is school attendance especially low in rural Morocco? 
What is a souk? A burnoose? Couscous? 

Who created the first Moroccan state? When? 

Morocco is the world’s largest exporter of what product? 
What is the chief occupation in Morocco? 

Who introduced Islam into Morocco? When? 

Where are most of Morocco's crops grown? 


ironi (pop. 26,000) is the capital and largest city of 
(moros. Moroni lies on the west coast of Grande Com- 
island, For location, see Comoros (map). 
Moroni is the nation’s centre of government, trade, 
idtourism. It is home of the nation’s main mosque 
slim house of worship), chief /ycée (secondary 
hool, and sole international airport. Arabs ruled the 
(moros Islands from the 1400's until the 1800's, when 
[mce gained control. Moroni became the capital of 
(moros in 1962, after the nation declared its independ- 
fee from France in 1961 (see Comoros [History)), 
orpheus was a god of dreams in Greek mythology. 
kwas one of the sons of Hypnos, the god of sleep. He 
okhuman form and appeared to people in their sleep. 
fibe'in the arms of Morpheus” means to be asleep, 
ithe drug morphine is named after him. 
Worphine is a drug used to relieve severe pain and to 
futseveral other medical problems. Some people use 
auphine because it makes them feel happier. 
People who use morphine regularly may in time be- 
4 pated to it. If they stop their usual dose, they 
feel ill for several days unless they take medicine for 
ene! sickness. Withdrawal sickness may in- 
lie abdominal cramps, back pains, chills, diarrhoea, 
eb and weakness. 
lorphine makes severe pain bearable and moderate 
findisappear. The drug also stops coughing and diar- 
fea, checks bleeding, and may help bring sleep. Doc- 
give patients morphine only if other medicines 
Muld fail, Besides being addictive, it interferes with 
Meathing and heart action and may cause vomiting. 
Small doses of morphine leave the mind fairly clear. 
er doses cloud the mind and make the user feel ex- 
timely lethargic. Most morphine users feel little hun- 
h sadness, or worry, and their sex drive is 
reduced. 
Some morphine addicts can give up the drug fairly 
{sly with medical help. But an addict with many 
pans mental, physical, or social—may find mor- 
hard to give up (see Drug abuse). 
lorphine is made from opium, and heroin is manu- 
a morphine. These three drugs have similar 
A owever, heroin is the strongest and opium is 
powerful. See Heroin; Opium. 
[iology is the branch of science that deals with 
lonholog o an mals, plang, a non 
y ost often involves the study of living 
i Eudes such areas as cytology, the study of 
ino histology, the study of tissue structure; 
Sth LA the study of the structure of whole organ- 
Yom lek: morphology is the study of the exter- 
hology, in grammar, See Syntax. 
aes Desmond (1928- _), E British zoologist. 
Aah ritten or coauthored more than a dozen books 


mt 
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aha a reased popular interest in the behaviour of 

nd human beings. Morris has also helped 

‘ial aL and television programmes that explore the 
orris a of animals. 

The i est-known books are The Naked Ape (1967) 

fe lew uman Zoo (1969). These books, written from 

Minimal pat of a zoologist, discuss the basic elements 
AN soci ehaviour in human beings in modern-day 

lety. Morris also wrote The Biology of Art 
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(1962) and The Mammals: A Guide to the Living Species 
(1965). With his wife, Ramona Morris, he wrote Men and 
Snakes (1965), Men and Apes (1966), and Men and Pan- 
das (1966). Desmond John Morris was born in Purton, 
near Swindon, England. 

Morris, Gouverneur (1752-1816), was an American 
statesman and diplomat. He headed the committee that 
wrote the final draft of the Constitution of the United 
States. Much of the credit for the wording in the Consti- 
tution belongs to him. 

Morris was suspected of sympathies for Great Britain 
at the outbreak of the American Revolution in 1775. But 
he soon proved himself to be one of the most active 
American patriots. 

Morris was elected a Pennsylvania delegate to the 
Constitutional Convention of 1787. He favoured a strong, 
centralized government controlled by the wealthy. From 
1792 to 1794, he was minister to France. From 1800 to 
1803, he was a United. States senator from New York. 
Morris was also a key figure in promoting the construc- 
tion of the Erie Canal. He was born in Morrisania, New 
York. 

Morris, William (1834-1896), was an English poet, art- 
ist, and socialist reformer. Morris wanted to replace the 
mass-produced objects of his time with the beauty and 
individuality he saw in medieval art. 

Morris retold many myths and epics. His own favour- 
ite was The Story of Sigurd the Volsung, and the Fall of 
the Nibelungs (1876), a translation of the Volsunga Saga 
of Teutonic mythology. Morris’ romantic narrative The 
Life and Death of Jason (1867) recounts the adventures of 
the Greek mythological hero. His other major poetry in- 
cludes The Defence of Guenevere and Other Poems 


rinted cotton is typical of the textile and wallpaper de- 
r which William Morris is best known today. 


This 
signs fo 
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(1858); and The Earthly Paradise (1868-1870), a poem 
modelled on Geoffrey Chaucer's Canterbury Tales. 

Morris became interested in interior design as an art 
form. In 1861, he founded a company that produced fur- 
niture, wallpaper, stained glass, tapestries, and other 
decorative articles for the home. His experiments in fur- 
niture led to the design of the popular Morris chair. 

Morris created his own publishing company, the 
Kelmscott Press, in 1890. The press printed artistic edi- 

tions of distinguished literary works. It stimulated artis- 
tic book design and printing in other countries. See 
Book (picture: A beautiful book; The 18005). 

In his later years, Morris became a lecturer and prop- 
agandist for socialist solutions to problems created by 
industrialization. He wrote the romances A Dream of 
John Ball (1888) and News from Nowhere (1891), both 
landmarks of the English socialist movement. Morris 
was born in Walthamstow, near London. 

See also Architecture (Early modern architecture in 
Europe). 

Morrison, Herbert Stanley (1888-1965), Baron Mor- 
rison of Lambeth, was one of the leaders of the British 
Labour Party. He served 
during World War II as 
home secretary and minis- 
ter of home security in the 
coalition government from 
1940 to 1945. He was a 
member of Winston 
Churchill's War Cabinet. In 
Clement Attlee’s Labour 
government from 1945 to 
1951, Morrison became 
lord president of the coun- 
cil, leader of the Labour 
majority in the House of 
Commons, and deputy 
prime minister. He was 
deputy leader of the opposition after the Conservative 
victory in 1951. He was made a peer in 1959. 

Morrison, the son of a policeman, was born in Brix- 
ton, London. He was mayor of the London borough of 
Hackney in the early 1920's, As a member of the London 
County Council from 1922 to 1945 and its leader from 
1934 to 1940, he was influential in amalgamating Lon- 
don‘s transport systems and in creating the green belt 
around London (see Green belts). 

Morrison, Toni (1931- _), a black American novel- 
ist, won the 1993 Nobel Prize for literature for her nov- 
els. She also won the 1988 Pulitzer Prize for fiction for 

_ Beloved (1987), The novel tells the story of a former slave 
tragically haunted by memories of her life in slavery and 
the baby she killed to save the child from that fate. Be- 
loved demonstrates her lyrical style, vivid characteriza- 
tions, and ability to persuade readers to accept the un- 
usual as real, Her masterful use of language makes her 
one of the best American writers of the 1900's. 

Morrison's first two novels, The Bluest Eye (1970) and 
Sula (1973), focus on the lives of black women and girls. 
In Song of Solomon (1977), a man learns that he must re- 
ject his father’s self-centred materialism and discover 
strength in love for friends. In Tar Baby (1981), a black 
American man and woman fail to sustain their relation- 
ship because of class differences. Jazz (1992) is set in 
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Harlem, New York City, during the 1920s. It takes its 
themes from the power of jazz music. 

Morrison has also published a collection of essays, 
Playing in the Dark (1992). She edited Race-ing Justice, 
En-gendering Power: Essays on Anita Hill, Clarence 
Thomas, and the Construction of Social Reality (1992). 
She was born in Lorain, Ohio. 


. Morse, Samuel Finley Breese (1791-1872), was a 


famous American inventor and painter. He received the 
patent for the first successful electric telegraph in the 
United States. He also invented the Morse code, used 
for many years to send telegraphic messages (see 
Morse code). 

Early years. Morse was born in Charlestown, Massa- 
chusetts, U.S.A. His family's devoutly Calvinist religious 
beliefs influenced him throughout his life. 

Morse graduated from Yale University in 1810. The 
following year, he obtained reluctant permission from 
his parents to study art abroad. He studied in London 
with two American-born masters—Washington Allston 
and Benjamin West. He also studied at the Royal Acad- 
emy of Arts, where he learned the “Grand Style” of art, 
which featured themes from history and mythology. In 
1813, his first and only sculpture, a figure of the dying 
Hercules, won critical acclaim and a gold medal in the 
Adelphi Society of Arts competition. In 1815, having 
spent all the funds his parents could spare, Morse re- 
gretfully returned home. 

Morse as artist. Back in the United States, Morse 
was unable to secure an income from the historical 
painting he regarded as his true calling. In order to earn 
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Oil painting on canvas 11825); Art Commission of the City 0 
New York Hi 

Samuel F. B. Morse first won recognition as a painten is 


portrait Marquis de Lafayette, above, shows his artistic skill. 


money, he began painting 
traits of members of 
astionable society. Al- 
tough he considered this 
ype of painting to be infe- 
irto true art, he became 
cessful at it. Among his 
mous subjects were Pres- 
ident James Monroe, the 
poet William Cullen Bry- 
at,and the inventor Eli 
Whitney. Morse’s portrait 
ifthe French soldier and 
satesman Marquis de La- 
yette became the best 
known of all his paintings. 
Despite his success as a portrait painter, Morse con- 
ined to struggle financially. In 1822, he finished work 
mapainting that depicted the House of Representa- 
ies in session with recognizable portraits of more than 
"members. He planned to charge admission for view- 
igit, but the public was largely indifferent. Several 
jars later, Morse made another attempt with an elabo- 
nte painting of the interior of the Louvre museum in 
“a But this scheme met with the same disappointing 
ul 
n1826, Morse and 30 other American artists founded 
te National Academy of Design. Morse was chosen 
Mesident, an office he held continuously until 1845. 
From 1829 to 1832, Morse travelled in Europe, per- 
keting his artistic technique. In 1832, he was appointed 
ttofessor of painting and sculpture at the University of 
tte City of New York (now New York University). He later 
[#came professor of the literature of the arts of design 
Mere, About this time, Morse began his involvement in 
hativist movement. This movement regarded immi- 
j lon and Roman Catholicism as threats against an au- 
tic American republic. Morse wrote a number of 
[Pssionate articles supporting these positions. In 1836, 
Menn for mayor of New York City on the Native Ameri- 
ticket but lost the election. 


Samuel F. B. Morse 
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In the mid-1830's, Morse was denied an important 
commission he had hoped to obtain to paint historical 
murals for the Rotunda of the Capitol in Washington, 
D.C Frustrated once again in his dream of devoting him- 
self to art, Morse shifted his attention to the telegraph. 

Morse as inventor. Morse diligently pursued a num- 
ber of schemes in an effort to acquire an independent 
livelihood that would enable him to support himself as a 
serious artist. Among these projects were the invention 
of a pump for fire engines and a marble-cutting machine 
to reproduce statues mechanically. The most successful 
of these efforts, however, was the telegraph. 

Morse had been interested in electricity since his stu- 
dent days at Yale. In 1827, for example, he attended a se- 
ries of lectures on electricity given at Columbia Univer- 
sity by the American chemist James Freeman Dana. 
Then, during his return voyage from Europe aboard the 
ship Sully in 1832, Morse discussed with several other 
passengers the possibility of transmitting “intelligence” 
at a distance by electricity. He theorized in his diary that 
transmission could be based on a single circuit using 
underground wires. He also improvised possible codes. 

Work on the telegraph went slowly. Too poor to buy 
insulated wires on reels, he bought wire in pieces and 
soldered the pieces together. He wrapped the wire—bit 
by bit—with cotton thread. He built his instruments from 
old clockworks and art equipment. 

Morse was scientifically inexperienced and baffled by 
a variety of technical problems. In early 1836, he began 
to work jointly on the telegraph with Leonard Gale, who 
taught chemistry at the University of the City of New 
York. Gale alerted Morse to the work of Joseph Henry, a 
physicist at Princeton University, who had built a crude 
electromagnetic acoustic device several years earlier. By 
the end of 1837, Morse and Gale had built an electro- 
magnetic telegraph based on Henry's work. This device 
could send messages 16 kilometres on wire strung 
around Morse’s workroom. 

Another key collaborator on the project was Alfred 
Vail, a skilled mechanic with access to a machine shop. 
He had approached Morse at a demonstration of the 


The first public telegraph 
message, sent from Wash- 
ington to Baltimore in 1844, 
was recorded on tape, /eft. 


Morse built a port rule, /eft, 
to operate the key of his tele- 
graph. The key established a 
circuit that allowed current to 
pass to the receiver. 
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telegraph and offered him funds and assistance. Morse 
promptly made him a partner. 

In 1837, Congress sought proposals for a telegraph 
system to connect the financial market of New York City 
with the cotton market of New Orleans. Only Morse pro- 
posed an electric system, but Congress would not ad- 
vance funds for a small experimental line. In 1840, 
Morse was granted a U.S. patent for his telegraph. 

Finally, in 1843, the U.S. Congress granted him 30,000 
dollars to build a test line between Baltimore and Wash- 
ington, D.C. On May 24, 1844, Morse demonstrated the 
line by tapping out the famous message, “What hath 
God wrought!" Morse earned national praise for his de- 
vice, but the government did not sponsor a national 
telegraph. 

The next decade saw hard-fought legal and economic 
battles between Morse and some of his original associ- 
ates, One fight involved his refusal to acknowledge Jo- 
seph Henry's key theoretical contributions to the tele- 
graph. In 1859, discouraged from years of fighting, 
Morse and his partners sold their patent rights. 

Later life. After gaining recognition at home and 
abroad for his part in developing the telegraph, Morse 
focused his attention on politics. He continued his sup- 
port of the nativist movement. He was also an ardent 
antiabolitionist, believing that slavery had been or- 
dained by the Bible. He was active in the Democratic 
Party. He ran for Congress in 1854 but lost the election. 

See also Telegraph; Teleprinter. 

Morse code is a system of sending messages that 
uses short and long sounds combined in various ways 
to represent letters, numerals, and other characters. A 
short sound is called a dit; a long sound, a dah. Written 
code uses dots and dashes to represent dits and dahs. 

The code is named after the American inventor Sam- 
uel Morse, who patented the telegraph in 1840. In the 
past, telegraph companies used Morse code to send 
messages by wire. An operator tapped out a message 


on a telegraph key, a switch that opened and closed an 
electric circuit. A receiving device at the other end of 
the circuit made clicking sounds and wrote dots and 
dashes on a paper tape. Today, the telegraph is rarely 
used. 

The /nternational Morse Code was derived from the 
American Morse Code for use by radio telegraphers, 
Today, only amateur and maritime radio operators still 
use this code regularly. Military and commercial opera- 
tors may also use it when radio signals are too weak for 
other systems to work. In this code, a dah is three times 
as long as a dit. Between the sounds that represent a 
character, there is an interval of silence as long as one 
dit. Between letters are three such intervals; between 
words, seven intervals. 

See also Morse, Samuel F. B.; Telegraph. 

Mort, Thomas Sutcliffe (1816-1878), was one of 
Australia’s greatest pioneer businessmen. He began the 
system of public wool auctions in Australia, started the 
dairy industry on his own estate, and was one of the 
promoters of the first railway in New South Wales. 

Mort's most important achievement was to work with 
a French engineer, E. D. Nicolle, to develop advanced 
refrigeration techniques. In 1877, Mort led a group of 
sheep farmers who donated money to Nicolle to install a 
plant in the cargo ship, the Northam. The machine failed 
to operate, Later, with Mort's encouragement, Andrew 
Meclllwraith sent the first frozen meat to London aboard 
the Strathleven in 1879. 

Mort was born at Bolton, in England. He migrated to 
Sydney in 1838. 

Mortality rate. See Birth and death rates. 

Mortar. See Brick (Mortar). 

Mortar is a short-range weapon that is used to reach 
nearby targets that are protected by hills or other obsta- 
cles. A mortar fires a shell on a high arc that enables it to 
clear obstacles. It has a higher angle of fire, shorter bar- 
rel, and lower muzzle velocity (speed) than a gun ora 
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Morse code uses short and long sounds, written as dots and dashes. Telegrams were once sent 
in American Morse code, /eft Amateur radio operators still use international Morse code, right. 


Imm mortars, above, are lightweight and easy to move. They 
ivea maximum firing range of about 5 kilometres. 


witzer. Mortars are light, can be moved easily, and 
hive great firepower. 
Amortar consists of a tube closed at the breech (bot- 
tn)end, that rests on a base plate. Two adjustable legs 
poor the muzzle end. Soldiers fire the mortar by 
‘opping the ammunition down the muzzle. When the 
el reaches the bottom, it strikes the firing pin, 
b explodes the primer. Most mortar shells have fins 
gal them from tumbling in the air. Artillery mor- 
bis me bore diameters of 105 millimetres or larger. In- 
fers have diameters less than 105 millimetres. 
fb re World War II (1939-1945), armies used heavy, 
Bat, Mortars. Large mortars were also used to defend 
ines. But howitzers have largely replaced these 
ot in present-day warfare. The lightweight 
Weapon x moved infantry mortar became an important 
S uring World War Il. 
ahi Civil War (picture). 
Darthur. See Malory, Sir Thomas. 
a Ta is a loan agreement that enables a person 
Popery mo borrow money to buy a house or other 
Thelender e property is used as security for the loan. 
ithe loan r may take legal action to possess the property 
lve dd not repaid on time. Almost all mortgages 
rir Rpany. 
hr e actually consists of two parts: a contract 
Surly for a a debt and a charge on the property as 
tthe debt, the debt. The contract specifies the amount 
and any e repayment terms, the amount of inter- 
thage ig R other conditions of the agreement. The 
‘him to th type of pledge and gives the lender a legal 
Mortgage e property if the loan is not repaid. The term 
lnderis commonly refers to the entire agreement. The 
Mision the mortgagee, and the borrower is the 
eee may obtain a mortgage from a bank, insur- 
tition, me any, building society, savings and loan asso- 
other cnet financial institutions, The interest rate 
agre, erms vary from lender to lender. Most mort- 
ements require the mortgagor to repay the 
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loan in monthly instalments over a period of 20 years or 
more. Part of each payment goes toward the unpaid bal- 
ance of the loan, called the principal, and part toward 
the interest. As the borrower pays off the loan, more of 
each monthly payment goes toward the principal, and 
less toward the interest. The mortgagor gradually in- 
creases the equity, which is the value of the property 
beyond the amount owed on it. 

if the borrower misses a number of payments or vio- 
lates any other condition of the agreement, the lender 
may foreclose the mortgage. Foreclosure is a legal pro- 
cedure by which the lender takes over the mortgaged 
property. The lender then may sell the property, keep 
the amount owed, and give the borrower the rest. More 
than one mortgage may be placed on a property. If fore- 
closure occurs, the holder of the second mortgage gets 
nothing until the claims of the first have been met. 

Mortgage loans have traditionally been a popular in- 
vestment for financial institutions because of the great 
safety of such loans. During periods of rapidly rising 
prices, however, lenders may hesitate to tie up their 
money in mortgages. Interest rates soar during these 
periods of inflation, so most lending institutions provide 
for a varying rate of interest during the term of the mort- 
gage. Otherwise, a lending institution that issues a 25- 
year mortgage at 8 per cent interest may lose an oppor- 
tunity to lend the money later at 12 per cent. Inflation 
also drives down the purchasing power of money. As a 
result, the money that lenders get back has less buying 
power than the money they lent. 

However, in order to attract borrowers during peri- 
ods of high inflation, special terms are sometimes of- 
fered to new borrowers. Fixed interest mortgages are 
mortgages with the rate of interest fixed for a specified 
number of years. This arrangement is beneficial if inter- 
est rates increase during those years, but not if they de- 
crease. A similar arrangement is a low start mortgage. 
The interest rate of this type of mortgage is fixed at a 
low value for the first few years, but is higher later. This 
may be a good arrangement for a borrower who ex- 

ects his or her income to increase in future years. /n- 
terest only mortgages are mortgages with monthly pay- 
ments that cover only the interest on the loan. The 
amount lent is theoretically paid back at the end of the 
term. However, the property will probably be sold be- 
fore that time and the loan will be paid back from the 
proceeds of the sale. It means that there will be less 
money to buy anew property with. A mortgage that is 
linked to a life insurance policy is usually known as an 
endowment mortgage. The repayments consist of inter- 
est payments and payments on an insurance policy. 
When the policy matures the proceeds go toward pay- 
ing the loan. If the borrower dies before the end of the 
mortgage term, then the mortgage is paid in full. A simi- 
lar arrangement can be made with a pension scheme in- 
stead of an insurance policy. 
Mortimer was the name of a noble English family 

rominent in English history from the 1100s to the early 
1400s. They became important landowners in the Welsh 
Marches (see Marches). The territorial and military 

ower of the Mortimers made them a powerful force in 
the recurring clashes between the English kings and 
their barons. The Yorkist claim to the English throne in 
the Wars of the Roses was acquired from the Mortimers 
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by marriage (see Kings and queens of Britain [table: 
Lancaster and York), 

Roger de Mortimer (1231?-1282), Sixth Baron of 
Wigmore, led the group of lords of the Marches who 
supported Henry Ill against Simon de Montfort during 
the Barons’ War. 

Roger de Mortimer (1287?-1330), First Earl of March, 
rebelled against Edward II, whose wife Isabella became 
Roger's mistress. Roger and Isabella invaded England in 
1326, defeated Edward, and imprisoned him in Berkeley 
Castle, where he was murdered. Edward III seized 
power in 1330 and he executed Roger de Mortimer. 

Edmund de Mortimer (1351-1381), Third Earl of 
March, married Philippa, the daughter of Edward III's 
second son, Lionel, Duke of Clarence. Their son Roger 
Mortimer, Fourth Earl of March, was next in line of suc- 
cession to Richard II, but died in 1398, 

Edmund de Mortimer (1391-1425), Fifth Earl of 
March, inherited his father’s claim to the English throne. 
Henry IV imprisoned him after seizing the throne from 
Richard II. His uncle Edmund Mortimer and Sir Henry 
Hotspur intended to make him king but were defeated 
at the Battle of Shrewsbury in 1403. He died childless. 
Mortimer, Harry (1902-1992), became one of the 
most influential British musicians of his time in brass- 
band music. He distinguished himself as a virtuoso 
trumpeter early in his career. Later, he formed his own 
bands, the All Star Brass Band and Men o’ Brass. Morti- 
mer was born at Hebden Bridge, in West Yorkshire. He 
studied at the Royal Manchester College of Music. 
Morton, William Thomas Green (1819-1868), an 
American dentist, made the first public demonstration 
of ether in 1846. Crawford W. Long used ether during 
surgery in 1842, but he did not publish his discovery 
until 1849 (see Long, Crawford W.). 

Morton first used ether for a tooth extraction at the 
suggestion of Charles T. Jackson, a professor of chemis- 
try at Harvard University. He used it again in 1846 in an 
operation performed by John C. Warren at the Massa- 
chusetts General Hospital. This public demonstration 
marked a turning point in the acceptance of anaesthesia 
by the medical community. The method spread rapidly 
to Great Britain, France, and other countries. 

In 1850, the French Academy of Science awarded the 
Montyon prize of 5,000 francs jointly to Jackson and 
Morton. Both men claimed sole credit for the discovery, 


Tree of Life 19641; collection of the New Jersey State Museum, Trenton, New Jersey 


and Morton refused to share the prize with Jackson, A 
bitter quarrel and lawsuits followed, and Morton was 
ruined financially. The U.S. Congress set up a committee 
to examine the rival claims, but it could not reach a deci- 
sion. Morton was born in Charlton, Massachusetts, 

See also Anaesthesia; Ether; Medicine (History [pic- 
ture: Ether anaesthesia). 
Mosaic is an art form in which small pieces of col- 
oured glass, stone, or other material are set into mortar, 
The pieces, called tesserae, fit together to form a pic- 
ture. Most mosaics decorate ceilings, floors, and inte- 
rior walls, but some are used for such exterior surfaces 
as pavements and outside walls. 

People in ancient Mesopotamia may have made mo- 
saics as early as the 3000's B.C. However, the wide- 
spread use of mosaics began in the 300s B.C. in areas 


Mosaics (1950) designed by Juan O'Gorman 
Modern Mexican mosaics cover the 10-storey library of the 
National Autonomous University near Mexico City. The mosaics 
trace Mexican history from prehistoric times to today. 


A modern American mosaic designed by Ben Shahn uses quotations from the writings of an an- 
cient Phoenician philosopher to express the artist's belief that all religions deserve respect. 


Baty Greece The Greeks later taught mosaic design 
“form Rina th who developed their own style of the art 
‘Mosaic art Pi e AD. 100's and 200s. The Romans spread 
nthe i roughout the Roman Empire. 
form of TAN mosaics became the major decorative art 
le eastern Kanne Empire, which included parts of 
kenes dec editerranean area. Mosaics of religious 
tine epee the walls and ceilings of many Byzan- 
om the cea The finest Byzantine mosaics were made 
tine Em E to the 1300s. With the decline of the Byz- 
reclined Fh e in the 14005, the use of mosaic art also 
hat it had d e art form never regained the importance 
rough hoe the Byzantine era. 
lires Ra l e centuries, peoples of various other cul- 
Iidia and p Teated mosaic art. For example, Muslims in 
yan fide made mosaics, as did the Aztec and 
hive used as of Latin America. Architects in Mexico 
See also poies to decorate modern buildings. 
Mosaic di yzantine art; Mexico (Arts (picture). 
tases Ried ere is the name of a group of plant dis- 
by certain viruses. The leaves of affected 
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An early Christian mosaic, 
left, portrays Jesus Christ as a 
shepherd, The sheep tended 
by Christ symbolize human 
souls. The two details shown 
below illustrate how the un- 
known artist arranged many 
coloured pieces to create the 
scene. 


plants become mottled with light- and dark-green 
blotches. The disease usually stunts the growth of 
plants, and may cause flowers to become streaked and 
twisted. Plants attacked by the disease include beans, 
carnations, maize, orchids, potatoes, sweet peas, to- 
bacco, and wheat, and such weeds as burweed and 


milkweed. Insects called 
aphids often transmit the 
virus from diseased plants 
to healthy ones. People 
may spread certain mosaic 
viruses by handling plants 
after smoking tobacco 

roducts made from in- 
fected tobacco. There is no 
way of curing plants with 
mosaic disease. Every part 
of the plants is infected 
and they should be de- 
stroyed and never used for 
cuttings. 
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The centre of Moscow contains many historic buildings. The Saviour Tower, with clock, is a 
main entrance to the Kremlin. St. Basil's Cathedral, with its colourful spires, lies outside the Krem- 
lin, Red Square, right, has been the site of many parades and other gatherings. 


Moscow 


Moscow is the capital of Russia and one of the largest 
cities in the world. More than 83 million people live in 
Moscow. For a comparison of the size of Moscow's pop- 
ulation with other cities see City (table), 

Moscow is the cultural, communications, govern- 
ment, industrial, scientific, and transportation centre of 
Russia, Moscow lies in western Russia, in the European 
part of the country. Large new factories stand near huge 
blocks of flats in Moscows main residential areas. The 
city’s chief industry is the manufacture of cars, buses, 
and trucks. The Moscow River, after which the city was 
named, flows through the city, 

Moscow emerged as the most powerful Russian city 
in the late 1400's, The princes of Moscow played a lead- 
ing role in uniting various Russian lands and in conquer- 
ing non-Russian peoples and territories. Moscow be- 
came the capital of the Russian Empire and was the 
home of Russia's czars (emperors) until 1712, when the 
capital was moved to St. Petersburg. Moscow again be- 
came the Russian capital in 1918, after the Bolsheviks 
(later called Communists) took control of the country. In 
1922, Russia and three other republics united to form 
the Union of Soviet Socialist Republics, Moscow was 
chosen as the Soviet capital. 

The Communists lost power in the Soviet Union in 
August 1991. In December, the Soviet Union was dis- 
solved. Russia and the other former Soviet Republics 
became independent countries. Most of the republics, 

including Russia, formed a non-Communist Common- 


wealth of Independent States (C.I.S.). Moscow remained 
the capital of Russia. The city of Minsk, in Belarus, was 
named headquarters of the Commonwealth of Inde- 
pendent States, 


City 

Layout of Moscow. Moscow is built in the shape of 
a wheel. This shape can be traced to the city's early his- 
tory, when rings of fortifications were built to protect it 
from attack. Today, many boulevards extend from the 
City’s centre, forming the spokes of the wheel. They 
Cross circular boulevards, which make up the inner and 
outer rims of the wheel. A major highway circles Mos- 
cow. Beyond this highway lies the Green Belt, a com- 
plete ring of forests and parks covering about 1,800 
square kilometres. f 

The oldest and busiest sections of Moscow lie near 
the Kremlin, a huge walled fortress at the city's historic 


Facts in brief about Moscow. 


Population: 8,801,000; metropolitan area, 8,967,000. 
Area: 879 km*. 
Altitude: 130 m above sea level. CAV 
Climate: Average temperature—January, —10 C; July, hax 4 
erage annual precipitation (rainfall, melted snow, and othe 
moisture}—64 cm. ito sive? 
Government: City Soviet of about 500 deputies, electe! 
year terms, Mayor directly elected by the people. 


‘ne, Just north and east of the Kremlin is the main 
iness, commercial, and administrative district. Encir- 
fing this area and the Kremlin are Moscow's main shop- 
‘gqstreets and many cultural buildings. Most of the 
fysnew residential and industrial districts lie in the 
‘wermost rings. 

famous landmarks. At the heart of the city stands 
iekremlin, This old fortress was the centre of the So- 
jUnion’s government until that nation was dissolved 
1991. Since then, it has been the centre of the Russian 
emment. Inside its walls, which extend about 2.4 
metres, are beautiful cathedrals and palaces, as well 
“sgovernment buildings. Some of the cathedrals date 
onthe 1400's. Many czars are buried in the Cathedral 

e Archangel Michael. The Grand Kremlin Palace 
jasbuilt in the early 1800's as an imperial residence. 
Iebuilding later was the meeting place of the Su- 

reme Soviet, the parliament of the Soviet Union. In 

I2 Russia's Congress of People’s Deputies met in the 
nd Kremlin Palace. The Palace of Congresses, built in 
iM, is used for cultural performances and government 
eetings and receptions. From 1961 to 1990, it also 


i 


ige plaza, about 0.4 kilometre long, took its name in 
Nissian from an old word meaning both beautiful and 
fed. Huge military and civilian parades were held in Red 
‘Square to celebrate various special occasions. 

Opposite the Kremlin on Red Square is GUM, the 
tountry’s largest department store. It was completed in 
‘teearly 1890's and remodelled in 1953. The initials 

(UM come from three Russian words that mean State 


mes—is also on Red Square. Originally built over 400 
Jtärsago to honour several military conquests, this 
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building is now part of the State Historical Museum. 
The Russia Hotel, one of the world's largest hotels, is 
near Red Square. The White House, which is the prime 
minister's office, lies west of the Kremlin. It was formerly 
the Russian Parliament building. 


People 


People of Moscow are called Muscovites. Moscow's 
population is a mixture of many nationalities. Russians 
are by far the largest group in Moscow. Other nationali- 
ties include Jews, Ukrainians, Tatars, Belarusians, and 
Armenians. Moscow does not have separate ethnic 
neighbourhoods. The government has attempted to 
limit the number of people who live in Moscow. 

Housing. Most Muscovites live in small, one- or two- 
room apartments. Most of these apartments are in high- 
rise buildings erected since the 1950s. Despite the 
growth of housing units, Muscovites suffer housing 
shortages and complain of poor building quality. Fami- 
lies often wait years to get their own apartment. Some 
employers provide housing for their workers. 

Education. Moscow has about 75 institutes of higher 
education. Two are universities Moscow State Univer- 
sity and the Russian University of People's Friendship. 
The others are specialized institutes that train students 

in specific fields, such as architecture, engineering, and 
medicine. 

Moscow State University ranks as the largest univer- 
sity in Russia. Established in 1755, it has over 28,000 stu- 
dents. The Russian University of People's Friendship, es- 
tablished in 1960, draws students mainly from Africa, 
Asia, and Latin America. 

Like all Russian children, Moscow youngsters must 
attend school from age 6 to 17. Moscow has about 1,300 
primary schools and general secondary schools, and 


about 150 technical or vocational schools. 


Moscow Seat of power: Russia's 
cultural, historical, and political capital. 


St. Basil's Cathedral, be/ow, one 
of Moscow's most stunning sights, 
stands on Red Square. It was built 
from 1555 to 1560, on the orders of 
Ivan the Terrible (1530-1584), Rus- 
sia's first czar. Today, the 
cathedral is a museum 
but services are al- 
lowed to be held 
periodically. 


Capital of Russia and 

largest city (pop. 8,801,000). 

Lies in north-central part 
of European Russia. 


The Kremlin, a fortress 

in heart of Moscow, is 

centre of nation’s gov- 
ernment. Beautiful cathe- 
drals and palaces, as well 
as government buildings, 
inside Kremlin walls. 


Moscow once home of 
Russia's czars. Many mon- 
uments serve as remind- 
ers of those days. Today, 
city is major industrial 
centre. Manufacture of 
buses, cars, and trucks is 
chief industry. 


City is built in shape of 
wheel. Boulevards extend 
from centre of city like 
spokes; circular boule- 
vards form inner and 
outer rims. Moscow River 
flows through city. 


GUM, /eft, is Russia's largest 
department store. It stands 
opposite the Kremlin on 

Red Square, The ornate in- 
terior of the store is shown 
here. 


The Bolshoi Theatre, above, houses a world famous ballet 
company. The interior of the theatre is elegantly decorated in 
crimson and gold. It seats more than 2,000 people. 


1147 Late 1400's 1812 
Moscow founded by Tatar control ended under Napoleon I of France and his troops 
Yuri Dolgoruki, a Ivan Ill. entered city; retreated after 35 days. 
prince of the region. 
1703 1905 and 1917 
1200's Peter I began building new Revolutions against czar in Moscow 
Tatar invaders conquered capital at St. Petersburg. and elsewhere. In 1917, government 


Moscow. fell to Bolsheviks. 
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About 150 museums and 
art galleries in Moscow. 
Treasures of czars at Arm- 
oury Museum in Kremlin. 
Tretyakov Gallery traces 
history of Russian art. 


City enjoys suberb ballet 
and opera. Maly Theatre, 
Moscow Art Theatre are 
two famous drama thea- 
tres. A number of fine 
symphony orchestras; 
many concert halls. Mos- 
cow State University, larg- 
est in country, established 
in 1755. Gorki Park is city’s 
centre of recreation. 


[Sirota oS 


A Metro station, /eft, looks like a 
palace hall. Moscow's subway sta- 
tions are the finest in the world. Each 
is designed differently. Chandeliers, 
intricate mosaics, stained glass, stat- 
ues, marble panels, and paintings 
beautify the stations. Muscovites take 
pride in their subway system. 


ae Mausoleum, above, 
Ero uilt to house the pre- 
nee body of V. I. Lenin, the 
Shen, of Communism in the 
N Union. The tomb be- 
m a major attraction, and 
usands of people lined up 


dally to view it. 
1918 1960 1985 
Bolsheviks moved capital New zoning took effect; more Mikhail S. Gorbachev named 
back to Moscow. than doubled city's area. head of Communist Party 
1939-1945 1980 1991 
German air raids damaged Summer Olympic Games held President Gorbachev re- 
city during World War Il. in Moscow. First Soviet city to signed. Soviet Union was dis- 

host Olympics. solved. 
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Religion. From 1917 to the 1980's, the Communist 
government of the Soviet Union discouraged the prac- 
tice of all religions. As a result, many Muscovites do not 
follow any religious faith. Many others, however, have 
continued to practise a religion. Most religious Musco- 
vites of Russian nationality belong to the Russian Ortho- 
dox Church. Some old and beautiful Orthodox churches 
were made into museums after 1917. In 1990, the Soviet 
government ended all religious restrictions. Places of 
worship that had been closed for decades were re- 
Opened. 

Non-Russian Muscovites belong to many religious 
groups, including Baptists, Jews, Muslims, and Roman 
Catholics. Moscow has a few Catholic and Protestant 
churches, two Jewish synagogues, and an Islamic 
mosque, 

Social problems. During the late 1980's, crime be- 
came a growing problem in Moscow. In part, the in- 
crease in crime was due to the loosening of formerly 
strict police controls. It also stemmed from economic 
hardships—including serious shortages of food, cloth- 
ing, and other goods—which have grown more serious 
since the 1980's. Crime has also been fuelled by a high 
rate of alcoholism, 

Homelessness has also become a problem in Mos- 
cow. The homeless people include refugees who have 
fled ethnic violence in other parts of the country. 

Moscow has long suffered from pollution problems. 
For many years, industrial growth was emphasized with 
little concern for the environment. Exhaust from facto- 
ries and motor vehicles fouled the air. Poor water and 
sewage treatment also caused problems. Muscovites 
are now using high-technology equipment and energy- 
saving devices to control pollution. They have also 
begun closing or moving some factories that pollute 
their environment. 


Cultural life 


Arts. Moscow has long been a centre of Russian and 
international culture, The Bolshoi Theatre presents op- 
eras and ballets. The Bolshoi Ballet has become interna- 
tionally known and admired. Dancers from all over the 
country are trained at the Bolshoi Theatre's school. The 
Moscow State Symphony and other orchestras perform 


The Bolshoi Ballet of Mos- 
cow is an internationally 
known ballet company. Bol- 
shoi performers are known 
for their great skill and vigor- 
ous, dramatic dancing. This 
photo shows a Bolshoi per- 
formance of the French ro- 
mantic ballet Giselle. 


at the Tchaikovsky Concert Hall in Moscow. Famous 
theatres in the city include the Maly and Moscow Art 
theatres. 

Museums and libraries. Moscow has about 75 mu- 
seums and many art galleries. The State Historical Mu- 
seum attracts many students of Russian history. The 
Central Museum of the Revolution has exhibits on the 
Russian Revolution. Dazzling treasures that belonged to 
the czars are displayed in the Armoury Museum in the 
Kremlin. The Tretyakov Gallery contains traditional Rus- 
sian art. The Russian National Exhibition Centre high- 
lights many Russian achievements in the fields of sci- 
ence and technology. 

More than 1,200 main libraries operate throughout 
Moscow. The Russian State Library is the largest library 
in Russia, and one of the largest in the world. 

See also Library (picture: Russian State Library). 

Entertainment and recreation. Moscow has many 
recreational facilities. The huge Luzhniki Stadium sports 
complex was completed in 1956 and later expanded for 
the 1980 Summer Olympic Games. The complex in- 
cludes Luzhniki Stadium, which seats about 103,000 
people. The stadium is used mainly for soccer, the coun- 


Gorki Park in Moscow offers many activities, such as amuse 
ment rides, boating, ice skating, tennis, and theatre. 


peat is a popular district of central Moscow. It has many 
pams, and bookshops. Street artists, such as the 
, make the Arbat a colourful place to visit. 


Ws most popular sport, and for athletics events. The 
tetic complex also includes swimming pools and 
Maller sports arenas. 
p“ Park is Moscow's most popular amusement 
re. It features an outdoor theatre and facilities for 
A ice skating, and tennis. The park covers about 
os and opened in 1925. 
ee is a popular district of central Moscow. It 
A ny ie shops, restaurants, and bookshops. Folk 
et ts ing artists, and political debates make the 
th alively section of town. 
Bs chan a popular pastime for Muscovites, and many 
Pee pions play at the city's Central Chess Club. 
ftus i w Zoo is a popular attraction. The Moscow 
is one of the finest circuses in the world. 


Economy 


Bary Muscovites work in state-controlled enter- 
trcity Ries are employed by agencies of the national, 
kinesses ameni. Others work in factories or other 
lisinesses į wned by the state. Since 1991, numerous 
í S in Moscow have come under private owner- 
f ering. Moscow is the most important in- 
of goods p Russia: Its factories produce a wide vari- 
Poducts, ele ese include buses, cars, chemicals, dairy 
tessed — machinery, measuring instruments, 
ficult ods, steel, textiles, and trucks, as well as 
a ural machinery. 
E oration. Moscow serves as Russia's trans- 
re Road'and rail networks extend in all di- 
Hie the city to most parts of the country Mos- 
modedoy major airports, the largest of which is in 
Yona Hiorth south of the city. Sheremetyevo Interna- 
Stow Ca vanes most international flights. The 
e peo na links the city to the Volga River. 
Wound rally le of Moscow are proud of their under- 
Mich are the the Metro. It has about 140 stations, 
corat i Most attractive in the world. Each station 
ed in a different style. Many look like palace 
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The Metro is Moscow's underground railway. It is famous for 
its many elegant stations, each of which is decorated in a differ- 
ent style. The one above is the Kievskaya station. 


halls and are decorated with chandeliers, marble panels, 
paintings, stained glass, and statues. The Metro opened 

in 1935. It has about 225 kilometres of track. More than 7 
million passengers travel on the Metro daily. 

Communications. Many magazines, journals, and 
newspapers are published in Moscow. These include 
the national newspapers Pravda (Truth) and Izvestia 
(News), Evening Moscow and the Moscow News are the 
city’s local papers. 

Radio Moscow, operated by the government, broad- 
casts programmes on four channels. The Central Televi- 
sion Studios are also government operated. They trans- 
mit programmes on two national network channels. 
Moscow also has several local channels and receives 
local programmes from St. Petersburg. 


Government 


Moscow is governed by a City Soviet (City Council) of 
about 500 deputies elected to five-year terms. Each dep- 
uty represents an election district called a ward. 

Before 1990, only one candidate ran for election in 
each ward. The candidate was elected unless most vot- 
ers crossed his or her name off the ballot. In the March 
1990 city election, two or three candidates could run for 
each position on the City Soviet. Candidates from op- 
posing political organizations were nominated by indi- 
viduals or groups. A candidate had to receive at least 50 
per cent of the vote in his or her ward to win. In cases 
where no candidate received 50 per cent of the vote, a 
runoff election was held. 

Before 1991, members of the City Soviet elected one 
deputy to be chairman, or mayor. In June 1991, the peo- 
ple of Moscow elected their mayor directly. Later in 
1991, the executive branch of the city government was 
reorganized. Moscow was divided into 10 administrative 
districts. Each district is headed by a prefect who is ap- 
pointed by the mayor. The prefects and their staffs ad- 
minister city services and policies in their areas. Mos- 
cow is also divided into local districts. The government 
of each district is responsible for local affairs. 
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Moscow in the 1100's was a wooden fortress on a hill. The 
Kremlin now stands at this location. The nearby Moscow River 
was an important trade route. 


History 


The rise of Moscow. It is not known when Moscow 
was first settled. The first recorded reference to the 
town is in an early Russian historical chronicle under the 
year 1147. At that time, Moscow was a possession of 
Yuri Dolgoruki, a Russian prince who ruled the sur- 
rounding region. The town lay on important trade 
routes, and it grew and prospered. During the 1200's, 
Tatar invaders from Asia conquered Moscow and other 
Russian lands. The Russian princes were forced to rec- 
ognize the Tatars as their rulers and pay them taxes. 

‘During the 1300's, the Moscow princes collected 
taxes in their region for the Tatars. The Moscow princes 
expanded their territory greatly by buying lands or seiz- 
ing them from rival princes. 

By the late 1400's, Moscow had become the most 
powerful Russian city. Moscow threw off Tatar control 
during the late 1400's under Ivan III (the Great), His 
grandson, Ivan IV (the Terrible), was crowned czar of all 
Russia in 1547. Moscow was his capital. 


Moscow grew rapidly during the 1600's. The czars 
built palaces in the Kremlin, and nobles built mansions, 
New churches and monasteries arose, and industries 
developed. In 1712, Peter I (the Great), moved the capital 
to St. Petersburg. However, Moscow remained an im- 
portant centre of culture and trade. 

Destruction and rebirth. In the fall of 1812, invading 
French troops under Napoleon | sought to capture Mos- 
cow. The French and Russian armies fought a major bat- 
tle at Borodino, just outside Moscow. The French army 
won the battle and entered Moscow without a struggle. 
Most of the people had left the city. Soon afterward, 
fires destroyed most of Moscow. Historians believe that 
most of the fires were set by retreating Russians, but 
that others were started by looting troops from Napo- 
leon’s army. After about a month, the French troops left 
and began a disastrous retreat through the cold Russian 
winter. See Napoleon I (Disaster in Russia). 

The rebuilding of Moscow began almost immedi- 
ately. New residences were built and factories began to 
appear. By the mid-1800's, Moscow had emerged as the 
railway and industrial centre of Russia. The city’s popula- 
tion grew rapidly, passing 1 million by 1900. 

Early 1900's. In 1905 and in 1917, fierce revolutions 
against the czar took place in several Russian cities, in- 
cluding Moscow. In the 1917 revolution, the govern- 
ment fell to the Bolsheviks (members of the Communist 
Party), who moved the capital back to Moscow in 1918. 
See Bolsheviks. 

Moscow grew rapidly during the 1930's, During 
World War II (1939-1945), German troops advanced al- 
most to the city but never captured it. Governmental 
bodies and industrial factories were moved to the east- 
ern part of the country. German air raids damaged Mos- 
cow, but in 1941 the German forces were stopped. The 
Battle of Moscow was an important victory for the So- 
viet Union because it proved that the Germans could be 
defeated. See World War Il (The invasion of the Soviet 
Union; On the Soviet front). 

Recent developments. Since the 1950s, thousands 


Fires destroyed much of 
Moscow in 1812. Most of the 
fires are believed to have 
been started by Russians flee- 
ing the invasion of French 
troops under Napoleon l. 
Looting French troops are 
also thought to have set some 
of the fires. 


jblant Muscovites celebrated a failed coup in August 1991. 
Sera! Communist officials failed to overthrow the president of 
feSoviet Union, Mikhail Gorbachev. But in December, Gorba- 
tevresigned and the Soviet Union was dissolved. 


iiblocks of flats have been built in Moscow. The 1980 
Sinner Olympic Games were held in Moscow, the first 
viet city ever to host the Olympics. 
i1990, Moscow held its first democratic election for 
le Ciy Soviet. In August 1991, Moscow became the 
Mitre of protests that helped end a coup against the 
sident of the Soviet Union, Mikhail Gorbachev. But 
inDec, 25, 1991, the Soviet Union was dissolved. Russia 
id other former Soviet republics formed a Common- 
a of Independent States. Moscow remained Rus- 
capital, but Minsk was chosen as the headquarters 
4 ii pae ronwesith, In 1993, the Russian Parliament 
4 a was damaged after President Boris Yeltsin or- 
a Ops to storm the building. A group of har- 
ii ad taken over the building in a failed attempt to 
row the reformist government. 
aes articles in World Book include: 
Rance Ballet Russian literature 
Asia Theatre Union of Soviet Socialist 
Republics (History; pictures) 
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Moscow Art Theatre became one of the most influ- 
ential theatres of the 1900's. It presents plays by major 
Russian authors and has made several tours of Western 
countries. The theatre is best known for its productions 
of plays by the Russian authors Anton Chekhov, Maxim 
Gorki, and Leo Tolstoy. One of the theatre's founders, 
Konstantin Stanislavski, developed his Method style of 
acting at the theatre. The style stresses psychological re- 
alism in the interpretation and presentation of plays and 
has had great impact on Western theatre. 

The Moscow Art Theatre was founded in 1898 by 
Stanislavski and Vladimir Nemirovich-Danchenko. Its re- 
vival in 1898 of Chekhov's The Sea Gull was their first 
major success, and the start of Chekhov's career as a 
successful playwright. : 

See also Stanislavski, Konstantin. 

Moseley, Henry Gwyn-Jeffreys (1887-1915), was an 
English physicist noted for his research on X rays. About 
1913, he discovered a systematic relationship between 
X-ray spectra and the atomic number of the elements 
emitting the X rays. This discovery allowed scientists to 
determine the atomic number of unknown elements and 
to arrange these elements in the proper places in the 
periodic table (see Element, Chemical). 

Moseley was born in Weymouth, England. He at- 
tended Oxford University. He did research there and at 
Manchester University under Lord Rutherford, the phys- 
icist. 

During World War I (1914-1918), Moseley was killed 
in the invasion of Gallipoli, in 1915. As a result the 
United Kingdom government assigned its scientists to 
noncombat duties during World War II (1939-1945). 
Moselle. See Wine (Where wine comes from). 
Moselle River, a branch of the Rhine River, rises in 
the Vosges Mountains in eastern France. It flows north- 
eastward for 513 kilometres and empties into the Rhine 
at Koblenz, Germany. It is called the Mosel in Germany. 
Much of the Moselle is very shallow. A 274-kilometre 
canal enables barges to go about 320 kilometres up the 
river. 

The famous Moselle wines are made along the river's 
banks. Major ironworks and steelworks lie along the 
Moselle in eastern France. The beauty of the river valley 
in Germany attracts many tourists. The Moselle was the 
scene of bitter fighting during World War | (1914-1918) 
and World War Il (1939-1945). 

Moses was the principal leader and teacher of the Isra- 
elites and one of the most important characters in the 
Bible. He also figures prominently in the Quran. He led 
his people out of slavery in Egypt to their homeland in 
Canaan, later called Palestine. At Mount Sinai, Moses 
declared the Ten Commandments as the law for his peo- 
ple. There, the Israelites were established as a nation 
under Moses leadership. 

Moses was a political organizer, a military chief, a 
diplomat, a lawmaker, and a judge as well as a religious 
leader. He kept the Israelite nation united during its 
years of wandering in the desert between Egypt and Ca- 
naan. The Bible pays tribute to Moses in the following 
passage: “And there arose not a prophet in Israel like 
unto Moses, whom the Lord knew face to face, in all the 
signs and the wonders, which the Lord sent him to do in 
the land of Egypt to Pharaoh. . .” (Deut. 34:10). 

The first five books of the Bible—Genesis, Exodus, Le- 
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viticus, Numbers, and Deuteronomy—are called the 
“Five Books of Moses,” or the Pentateuch. However, the 
books do not mention Moses as the author. Biblical 
scholars believe that the Five Books of Moses were 
passed orally from generation to generation until they 
were written down between about 1000 and 400 B.C. 

Early life. The story of Moses life is in the books of 
Exodus, Leviticus, Numbers, and Deuteronomy. Moses 
was born in Egypt near the end of the 1300s B.C. He was 
the descendant of Hebrew slaves who had migrated 
from Canaan to Egypt hundreds of years earlier. The 
Egyptians had enslaved the Hebrews and forced them to 
build large cities and palaces. 

The population of the Hebrews eventually grew so 
large that the Egyptian pharaoh feared they could not be 
controlled. Therefore, at about the time of Moses’ birth, 
the pharaoh ordered all male Hebrew children killed. 
Moses’ mother hid the baby in a basket in the rushes on 
the bank of the Nile River. The pharaoh‘s daughter found 
the infant and raised him, with the help of Moses’ own 
mother. 

Moses was given an Egyptian name and received an 
Egyptian education, but he retained his Hebrew identity. 
As an adult, Moses saw an Egyptian beating a Hebrew. 
He killed the Egyptian and fled into the desert. While liv- 
ing there, he married Zipporah, the daughter of Jethro, a 
priest of the Midianite tribe. They had:two sons, Ger- 
shom and Eliezer. 

Moses settled in the land of Midian and lived as a 
shepherd. One day, according to the Bible, God spoke 
to him from a burning bush. He commanded Moses to 
return to Egypt and lead his people to the land that had 
been promised to Abraham, the ancestor of the He- 
brews (see Abraham). Moses argued that he was not ca- 
pable of performing such a difficult task. But he ac- 
cepted God's commandment to lead the Hebrews from 
Egypt. 

The Exodus. Moses joined his older brother, Aaron, 
while returning to Egypt, and they met the pharaoh. 
Moses told the pharaoh, “Let my people go’ (Exod. 5:1), 
but the Egyptian ruler refused to do so. He punished the 
Hebrews by giving them more work. According to the 
Bible, the Egyptians were then afflicted with nine terri- 
ble plagues. But after each one, the pharaoh continued 
to refuse to let the Hebrews leave. The 10th and final 
plague killed the pharaoh’s oldest son and all other first- 
born Egyptian sons. However, the Hebrews remained 
unharmed. 

The 10th plague caused the pharaoh and the Egyptian 
people great grief. The pharaoh finally agreed to let the 
Hebrews leave Egypt. Their flight from Egypt is called 
the Exodus. The pharaoh soon regretted losing so many 
slaves and sent his army to recapture them. According 
to the Book of Exodus, God led the Hebrews through 
the wilderness to the Red Sea. As the pursuing Egyp- 
tians drew closer, God commanded Moses to lift a rod 
and stretch his hand over the sea to divide the waters. 
The parting of the waters enabled his people to cross 
safely. The Egyptian soldiers followed the Hebrews but 
drowned when the waters flowed back into place. 

The covenant with God. Moses led the Hebrews 
across the Red Sea into the desert. They journeyed to 
Mount Sinai, where they entered into a covenant (agree- 
ment) with God. Under the terms of the covenant, the 


Hebrews became the new nation of Israel. The covenant 
provided that all the Israelites would live under God's 
eternal love and protection. In exchange, they would be 


` ruled by God and obey His laws. 


The basis of the covenant consisted of the Ten Com- 
mandments and laws found in the “Book of the Cove- 
nant,” a set of God-given rules and guidelines. Accord- 
ing to the Bible, Moses received the Ten Command- 
ments and other laws from God on Mount Sinai, The 
Ten Commandments and the laws of the “Book of the 
Covenant’ became part of what is known as the “Torah 
of Moses." These laws defined the Israelites’ relationship 
with one another and with God. Moses established an 
administrative and legal system for the Israelites to help 
carry out the laws of the covenant. 

While Moses was receiving the Ten Commandments, 
the Israelites became impatient. They wanted a god that 
they could see. They built a golden calf and began to 
worship it. The Israelites thought it represented the God 
who had led them out of Egypt. 

After Moses came down from the mountain, he found 
his people dancing before the idol. He became so angry 
that he smashed the stone tablets on which the Ten 
Commandments had been inscribed. Many Israelites 
died soon afterward, and the people believed that the 
deaths were a punishment for their sin. 

Moses also organized the nation’s official forms of 
worship. The Israelites’ religious activities centred on a 
movable structure called the Tabernacle. The Taberna- 
cle served as an official meeting place for God and the 
people, and it symbolized His relationship with the Isra- 
elites (see Tabernacle). The people reestablished the 
old Hebrew holidays as national celebrations. The Exo- 
dus became a theme of the renewed festivals. The : 
springtime holiday Passover celebrates the Israelites’ es- 
cape from Egypt (see Passover). 

Journey to Canaan. The Israelites spent 40 years 
wandering in the desert between Egypt and Canaan. 
They lived under harsh conditions and often com- 
plained to Moses. The people also became impatient 
and frustrated, and they challenged Moses’ authority as 
a religious and political leader. In addition, they ques- 
tioned their faith in a God they could not see. 

Hostile tribes attacked the Israelites several times 
while they wandered through the desert, but Moses al- 
ways led his people to victory. He also foresaw the many 
difficulties that the Israelites would encounter after set- 
tling in Canaan. 

When the Israelites reached Canaan, God allowed 
Moses to see the new land but not to enter it. According 
to the Bible, Moses did not cross the Jordan River into 
Canaan because he had not followed one of God's in- 
structions (Num. 20:1-13). God had told Moses to obtain 
water for the Israelites by speaking to a rock. Water 
would then flow from the rock. But instead of speaking 
to the rock, Moses struck it. Joshua, an assistant of 
Moses, led the people into Canaan. 

Moses died in God's favour at an advanced age. Ac- 
cording to the Book of Deuteronomy, God buried 
Moses on Mount Nebo in the desert. 4 

See also Aaron; Deuteronomy; Exodus; Jews (History 
of the Jewish people); Joshua; Pentateuch. _ ne 
Moses, Grandma (1860-1961), was an American Lae 
itive painter. She started painting when she was 76 ye 


| yand remained active until near her death. She never 
| fdan art lesson. Grandma Moses painted simple but 
falstic scenes of rural life. These colourful and lively 
| dures were based on memories of her own youth in 
i elate 1800s, Critics jo peanae her work for its 
feshness, innocence, and humanity. 
| Grandma Moses was born Anna Mary Robertson in 
ashington County, New York, U.S.A. She was married 
Thomas Moses in 1887. For many years, she embroi- 
kred pictures on canvas. She began to paint when ar- 
| bts made it difficult for her to hold embroidery nee- 
des, An art collector first discovered her paintings in 
| fe1930s, She was represented in a show at the Mu- 
yum of Modern Art in New York City in 1939, Her first 
meartist show was in 1940. Her autobiography, My 
| lies History, was published in 1952. 
| Moshav. See Israel (Rural life; picture: A moshav). 
| Moshoeshoe (17867-1870) was an African king who 
| ited the Sotho people in southern Africa. He gathered 
fore than 150,000 people belonging to many different 
-thns, and welded them together into a new nation. He 
a mountain kingdom that is now the Republic 
esotho, 
Moshoeshoe was born near Buthe-Buthe in the valley 
tithe Caledon River in what is now Lesotho. In the 
Ws, he established a stronghold on a hill surrounded 
¥steep cliffs, This hill, called Thaba Bosiu (Mountain of 
Night, had plenty of water. Moshoeshoe's warriors 
|| ahha i only sam route. Ti hill is = 
h) etres from where Maseru, the capital oi 
lsotho, now stands. Refugees found a safe havoli in 
n Moeshoe's mountain kingdom. He invited missionar- 
k settle among his people and educate them. 
estos and his people withstood frequa m 
: er tribes. Moshoeshoe clashed wit e 
pe also fought Afrikaner settlers from the Or- 
Eont who claimed the rich grasslands in the 
Pic alley. Finally, Moshoeshoe asked for British 
Barn In 1868, Moshoeshoe's land became part of 
slots Empire, under the name of Basutoland. 
Masley, Sir Osa vale (1296-1900, formed the British 
Uhion of Fascists z 96-1900;foriie dnan 
the 1930s. He and his black-shirted 
awe involved in riots, especially in London's 
fhis le War II (1939-1945), he was interned 
iminthe an views. Later, he tried to revive fas- 
ne we aired Kingdom. Mosley was born in Lon- 
Mrharrow i elected Conservative member of Parliament 
NPfor <i h 1918. In 1926, Mosley was elected Labour 
on ary thwick. He resigned in 1930 and formed his 


Party, 
ueis a building used for Muslim worship. Some 
ta) op Feld simple assembly halls for prayer. Cathe- 
tioned t lay, mosques are large, elaborate buildings 
l Mos o house all the adult believers in a commu- 
as have also been places of religious in- 
“holars, ombs, and temporary homes for travelling 


Atn 

ws geal mosque has a courtyard surrounded by four 

Mal for ea TENs, In most cases, there is a fountain or 

Mall close, Temonial washing in the courtyard. The inner 

Mche op “ie to the holy city of Mecca has a decorative 

in Mus ch called a mihrab; which indicates the direc- 
'Ms must face when praying. In numerous 
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mosques, flat surfaces are decorated with painted or tile 
patterns or with scriptural quotations in elegant hand- 
writing called calligraphy. Most mosques have from one 
to six towers called minarets, from which muezzins (cri- 
ers) call the faithful to prayer. Many mosques contain a 
pulpit, called a mimbar. For pictures of mosques, see 
Afghanistan; Africa (Arts); Asia (Way of life in Southwest 
Asia); Iran; Islam; Islamabad; Minaret. See also Archi- 
tecture (Islamic architecture). 

Mosqultia. See Mosquito Coast. 

Mosquito is an insect that spreads some of the worst 
diseases of people and animals. Certain kinds of mos- 
quitoes carry the germs that cause such serious dis- 
eases as encephalitis, malaria, filariasis, and yellow 
fever. When a mosquito “bites,” it may leave germs be- 
hind. Many kinds of mosquitoes do not spread diseases, 
but they have painful “bites.” Many of the mosquitoes 
that are associated with disease live in the hot, moist 
lands near the equator. But mosquitoes are found in all 
parts of the world, even in the Arctic. 

There are more than 3,000 species of mosquitoes. Bi- 
ologists classify species of mosquitoes into about 35 
groups, each called a genus. For example, a common 
species of mosquito, which may transmit certain kinds 
of parasitic worms, belongs to the genus Culex. This 
species and other members of its genus may also carry 
encephalitis viruses. Some mosquitoes in the genus 
Anopheles carry malaria, and some in the genus Aedes 
transmit yellow fever virus. 

Chemical insecticides kill mosquitoes when sprayed 
in homes, garages, and other buildings. Thick mists of 
insecticides may be sprayed into fields, forests, and gar- 
dens, People also control mosquitoes by destroying the 
places where they breed. Mosquitoes lay their eggs in 
marshes, swamps, and pools of still water, and tree 
holes, tyres, and tin cans that contain standing water. 
Such places may be drained, or the surface of the water 
may be covered with thin layers of oil or insecticides. 

Since the 1960s, scientists have turned increasing at- 
tention to the biological control of insects, including 
mosquitoes. Programmes are designed to control cer- 
tain insects without damaging other elements of the en- 
vironment. One such programme uses fish that eat mos- 
quito /arvae (young). Another uses the spores of a 
bacterium, Bacillus thuringiensis, to kill the larvae. 

Most kinds of mosquitoes are from 3 to 6 millimetres 
long. One of the largest is the American gallinipper. It 
grows to about 16 millimetres long. 

The hum of a mosquito is the sound of its wings beat- 
ing. A mosquito's wings move about 1,000 times a sec- 
ond. A female's wings make a higher tone than a male's 
wings, and the sound helps males find mates. 

Mosquitoes are flies (insects with two wings). The 
word mosquito is Spanish and means /ittle fly. 


The body of a mosquito 


The mosquito's slender body has three parts: (1) the 
head, (2) the thorax, and (3) the abdomen. The insect's 
body wall is thin and elastic. Fine hair and thin scales 
grow on the body and on the wings. Most kinds of mos- 
quitoes are black, brown, grey, OF tan. Many species 
have white or light-coloured markings on their backs, 
legs, or wings. A few kinds are bright blue or green, and 


seem to shine with coppery or golden lights. 
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A mosquito stabs a victim's skin with sharp stylets hidden in the 
proboscis. As the insect pushes the stylets down, they curve and 
enter a blood vessel. The /abium (lower lip) slides out of the way. 


Antenna 
Eye Labium Labium 
Polpus Proboscis 
Blood vessel 
Stylets Stylets Stylets 


Head. The mosquito has a large, round head that is 
joined to the thorax by a short, thin neck. Two huge 
compound eyes cover most of the head. These eyes, like 
those of most other kinds of insects, are made up of 
thousands of six-sided lenses. Each lens points in a 
slightly different direction and works independently. A 
mosquito cannot focus its eyes for sharp vision, but it 
quickly sees any movement. The eyes are always open, 
even when the insect rests. 

A mosquito hears and smells with its two antennae, 
which grow near the centre of its head between the 
eyes. The antennae of a female mosquito are long and 
covered with soft hair. The male's antennae are also 
long, and have bushy hairs that give a feathery look. 

The mouth of a mosquito looks somewhat like a fun- 
nel. The broadest part is nearest the head, and a tubelike 
part called the proboscis extends downward. A mos- 
quito uses its proboscis to “bite,” and as a straw to sip 
liquids, its only food. The males and females of many 
species sip plant juices. 

How a mosquito “bites.” Only female mosquitoes 
“bite,” and only the females of a few species attack 
human beings and animals. They sip the victim's blood, 
which they need for the development of the eggs inside 
their bodies. 

Mosquitoes do not really bite because they cannot 
open their jaws. When a mosquito “bites,” it stabs 
through the victim's skin with six needlelike parts called 

stylets, which form the centre of the proboscis. The sty- 
lets are covered and protected by the insect's lower lip, 


called the /abium, As the stylets enter the skin, the la- 
bium bends and slides upward out of the way. Then sa- 
liva flows into the wound through channels formed by 
the stylets. The mosquito can easily sip the blood be- 
cause the saliva keeps it from clotting. Most people are 
allergic to the saliva, and an itchy welt called a “mos- 
quito bite” forms on the skin. After the mosquito has 
sipped enough blood, it slowly pulls the stylets out of 
the wound, and the labium slips into place over them. 
Then the insect flies away. F 

The amount of blood taken varies greatly among indi- 
vidual mosquitoes. Some may sip as much as 1} times 
their own weight at a time. 

Thorax. The mosquito’s thorax is shaped somewhat 
like a triangle, with the broadest part above and the nar- 
rowest part underneath. Thin, flat scales of various col 
ours form patterns on the upper part of the thorax of 
certain kinds of mosquitoes. These patterns help identi 
different species, One kind of mosquito that spreads ye 
low fever has a U-shaped pattern formed by white 
scales on a background of dark scales. 


Facts in brief 


Number of eggs: 100 to 300 at a time, depending on species- 
As many as 1,000 a year for each female. 7010 
Length of life: Up to 30 days or more for females; about 
days for males. 
Where found: All parts of the world. rder 
Scientific classification: Mosquitoes belong to the fly 0 
Diptera. They make up the family Culicidae. 


Strong muscles are attached to the inside wall of the 
fox. These muscles move the mosquito’s legs and 
‘ngs. A mosquito has six long, slender legs, and each 

has five major joints. A pair of claws on each leg 

ipps the insect cling to such flat surfaces as walls and 

slings. The mosquito uses all its legs when it walks, 

tusually stands on only four of them. Many kinds of 
josquitoes rest on their four front legs. Some kinds 

‘their two hind legs almost straight out behind 

fem, but others curve their legs over their backs. White 

piles form bands on the legs of some species. 
| Mosquitoes have two wings, unlike most other kinds 
insects, which have four wings. The wings are so thin 
{atthe veins show through. The veins not only carry 
tod to the wings, but also help stiffen and support 
tem. Thin scales cover the veins and the edges of the 
tings, The scales rub off like dust when anything 
buches them. Some species of mosquitoes may have 
sales of beautiful colours. 

Instead of hind wings, which most other insects have, 
Imosquito has two thick, rodlike parts with knobs at the 
‘Ws These parts, called Aa/teres, give the mosquito its 
fase of balance. The halteres vibrate at the same rate as 
fewings when the insect flies. 

Amosquito lifts itself into the air as soon as it beats 
Iwings, It does not have to run or jump to take off. In 

air, the mosquito can dart quickly and easily in any 
tiection. The halteres keep the insect in balance. A 
he must beat its wings constantly while it is in the 
he not glide during flight or when coming in for 
i ing as do butterflies, moths, and most other flying 

Kects. A mosquito beats its wings until its feet toucha 

ding place, 

fomen of a mosquito is long and slender, and 

somewhat like a tube. Some kinds of mosquitoes 
Eo abdomen with a pointed end. Other kinds have 

“ate with a rounded end. The shape of the ab- 

i elps scientists identify the species. 

4 squito breathes through air holes called spira- 

Ong the sides of its body. The abdomen has eight 
of spiracles, and the thorax has two pairs. Air flows 
holes, and tubes carry the air from the spiracles 
Parts of the mosquito’s body. 


hall 


i The life of a mosquito 


y outos life is divided into four stages: (1) egg, (2) 

Ysap pupa; and (4) adult. At each stage the mosqui- 

ere ane changes completely, and the insect lives 

o i ind of life. In warm climates, some species 

p hn newly hatched eggs into adults in only a 

2 rem, is, Cold climate of the far north, mosquito eggs 

fitch in a dormant from autumn until late spring. They 

Moats,” or June, and take a month or more to grow 
ine, a female mosquito lays from 100 to 300 eggs at 

many a ending on the species. One female may lay 

lidthrow ae eggs during her lifetime. The eggs are 
e N ie opening at the tip of the abdomen. 

0s in w z es of most species of mosquitoes lay their 

\ bie a or near it, but each species has a favourite 

shes eke quiet swamps, and others prefer salt 

iming till others lay their eggs in hidden pools that 

n cans, rain barrels, gutters, fallen logs, or hol- 

stumps, 
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Among some species, the females drop their eggs 
one at a time. Frilly, transparent parts on the shell keep 
each egg afloat until it hatches. The females of other 
species arrange their eggs in groups that look some- 
what like rafts. The female rests on the surface of the 
water while she lays her eggs, which are narrow at the 
top. With her hind legs, she carefully pushes the eggs, 
wide ends downward, into raftlike groups. The eggs of 
most kinds of mosquitoes hatch in two or three days in 
warm weather. 

All mosquito eggs must have moisture to hatch, but 
not all species lay their eggs in water. Certain mosqui- 
toes, called floodwater mosquitoes, drop their eggs in 
moist soil on flood plains and on irrigation sites. The 
eggs hatch after a flood takes place—perhaps a year 
later. Other species, sometimes called pond mosqui- 
toes, lay their eggs in hollow places left by ponds that 
have dried up. The eggs hatch after rains fill the ponds 
with water. Not all of the eggs of these mosquitoes 
hatch after the first rain. The eggs must be soaked by a 
second or even a third rain before they hatch into larvae. 

Larva of a mosquito is often called a wriggler be- 
cause it is so active. The wrigglers of most species move 
about by jerking their bodies through the water. 

A wriggler looks somewhat like a worm or a caterpil- 
lar. A thin, skinlike shell covers its body. The wriggler 
has a broad head, with two short, bushy antennae on 
each side. It has two eyes behind the antennae, near the 
back of the head. Its mouth is on the underside of the 
head, near the front. Long hairs called mouth brushes 
grow around the jaws and sweep food into the wrig- 
gler's mouth. Unlike an adult mosquito, a wriggler can 
open its jaws and chew its food. It eats small plants and 
small animals that live in the water, including other 
wrigglers and one-celled animals called protozoans. 

Awriggler breathes through a tubelike siphon (air 
tube) at the rear of its body. To get air, it pushes its si- 
phon above the surface of the water. 

The larvae of certain swamp mosquitoes do not have 
to come to the surface for air. They get air from the 
leaves, stems, and roots of various underwater plants. 
The larva of one kind of swamp mosquito has a breath- 
ing tube with two sharp tips. It uses one tip to hold itself 
to the plant, and moves the other tip back and forth in 
the plant tissue to get the oxygen stored there. 

The larvae of many species of mosquitoes grow 
quickly. They moult (shed their skins and grow new 
ones) four times in 4 to 10 days. After the last moult, the 
larvae change into pupae. The larvae of some species 
spend the winter in hibernation. They change into 
pupae early in spring. ‘ 

Pupa. A mosquito pupa is shaped somewhat like a 
comma. The head and thorax are rolled into a ball, and 
the abdomen hangs down like a curved tail. A thin “skin,” 
like that of the larva, covers the pupa's body. The pupa 
breathes through trumpet-shaped tubes attached to the 
top of its thorax. The pupa sticks these tubes out of the 
water to get air. The pupa of certain swamp mosquitoes, 
whose larva gets air from underwater plants, pushes its 
tubes into the plant. After this pupa has changed into an 
adult, it pulls out the tubes or breaks them off and 
leaves them in the plant. The pupa then swims to the 


surface. A 
The pupae of most species of insects do not move, 
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Life cycle of a Culex mosquito 


but almost all kinds of mosquito pupae can swim. These 
pupae are sometimes called tumblers because they roll 
and tumble in the water. 

A mosquito pupa does not eat. It changes into an 
adult in two to four days. The pupal “skin” splits down 
the back, and the adult mosquito pushes its head and 
front legs out. The insect then pulls out the rest of its 
body. 

Adult. After the adult mosquito leaves the pupal 
“skin,” its wings dry quickly and it flies a short distance 
away. Most species of mosquitoes spend their whole 
lives within about 1.5 kilometres of the place where they 
hatched. A few kinds may travel as far as 30 kilometres 
away to find food or mates. 

A female mosquito attracts a mate by the high-pitched 
sound made by her wings. The males are deaf for the 
first 24 to 48 hours of their lives, until the hairs on their 
antennae are dry. 

The females of some species must sip blood before 
they can lay eggs that will hatch. Each species of female 
prefers the blood of certain kinds of animals. Some feed 
only on frogs, snakes, or other cold-blooded animals. 
Others prefer birds. Still others suck the blood of cows, 
horses, and people. 

Male mosquitoes may live only about 7 to 10 days, 
but females may live up to 30 days or more. The females 
of some species live through the winter in barns, ga- 
rages, houses, caves, or in the bark of logs. Some spe- 
cies spend the winter as eggs or as larvae, They develop 
into adults in spring. 

Related articles in World Book include: 


DDT Guppy 
Dengue Insecticide 
Dragonfly Malaria 
Elephantiasis Reed, Walter 


Finlay, Carlos Juan Sleeping sickness 
Fly Yellow fever 


Mosquito Coast, also called Mosquitia, is a strip of 
land that lies along the east coast of Nicaragua and the 
northeast coast of Honduras in South America. It has an 
area of over 84,175 square kilometres and extends for 
about 320 kilometres from the San Juan River in Nicara- 
gua to the Aguan River in Honduras. The southern part 
makes up the department of Zelaya in Nicaragua. The 
northern part lies in the departments of Gracias a Dios 
and Colón in Honduras. The Mosquito Coast received 
its name from the Miskito (or Mosquito) Indians. 

See also Honduras; Nicaragua. 

Moss is any of a variety of small, green, nonflowering 
plants found throughout the world. Mosses tend to 
grow close together in large numbers. They often form 
soft, dense mats on rocks, at the base of trees, or on 
soil. Most mosses live on land in moist, shady places. 
But some are found in dry environments, and others 
grow in lakes, ponds, or rivers. Most mosses measure 
less than 15 centimetres in height. 

There are more than 9,000 species of mosses. Com- 
mon species include granite mosses and peat mosses. 
Granite mosses are found on rocks in mountainous re- 
gions and the Arctic. They grow in closely packed 
clumps and many of them are black or reddish brown in 
colour. Peat mosses, also called sphagnum, grow in 
bogs and other marshy areas. They live all over the p 
world but most grow in cool parts of the Northern Hem 
isphere. Other common mosses include the hairy cap. 
moss and the stair-step moss. i 

All mosses belong to a scientific class called Musci a 
Certain other kinds of plants have the word moss as p 
of their common name, but they are not really mene 
These plants include Spanish moss, reindeer moss, a 
club mosses. See Club moss; Reindeer moss; Spanis 
moss. 

The structure of mosses. Unlike flowering A 
mosses do not have true roots. But they have threadlil 


suctures called rhizoids that resemble roots. The rhi- 
nids anchor the plant to the surface from which it 

s, A short stem grows from the rhizoids. It is cov- 
aed by tiny leaves in a spiral pattern. The leaves contain 
lorophyll, a green substance the plant uses to make 
food. In many cases, a vein runs the length of the leaf 
fom the stem to the tip. This vein, called the costa or 
midrib, strengthens the leaf and transports food and 
Water. 

How mosses live. Many mosses grow in moist or 
aquatic environments. However, certain mosses can sur- 
we extremely dry conditions. Their need for water 
tanges with the amount of water available in the envi- 
mment. During dry periods, these mosses may turn 
ull brown and appear dead. But they become green 
and fresh-looking again as soon as it rains. Other, short- 
lning mosses are found in habitats that have exception- 
ily dry summer months. These mosses grow during the 
tiny months of spring and die when summer begins. 

Mosses grow and reproduce in two phases—sexual 
ind asexual. This kind of life cycle is called a/ternation of 
generations. 

During the sexual phase, the moss plant is called a ga- 
metophyte. The gametophyte is the plant familiarly rec- 
nized as the moss. A mature gametophyte produces 
gametes (male sperm cells or female egg cells). The 
jametes form in special organs that grow from the top 
ifthe stem. The organs that produce sperm cells are 
tiled the antheridia. Those that produce egg cells are 
known as the archegonia. About half of all mosses bear 

th antheridia and archegonia on the same plant. 

a the antheridia become ripe and damp enough, 

port and release hundreds of sperm cells. Some of 

a cells may reach an archegonium, where one may 
with an egg cell to form a zygote. 

oe formation of the zygote begins the second or 

; al phase of the moss life cycle. During this phase, 

“hag develops into a plant called a sporophyte. 
iin ai grows attached to the gametophyte. It con- 
oid along, erect stalk called a seta, with a podlike 

psule at the end. Microscopic structures called spores 
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form in the capsule. A capsule may contain from four to 
more than a million spores, depending on the species. 

In most mosses, the mouth of the capsule is covered 
by a lidlike operculum. In peat mosses, when the spores 
ripen, the operculum comes off explosively and the 
spores shoot into the air. In most other mosses, tiny 
toothlike structures around the mouth of the capsule 
control the release of spores. These structures, called- 
the peristome, remain closed under wet conditions. In 
dry conditions, they open to discharge spores. If a spore 
falls on a damp area, it may sprout into a branching, 
threadlike protonema. Buds from the protonema then 
grow into gametophytes, completing the life cycle. 

The importance of mosses. Mosses play an impor- 
tant part in the lives of many small animals, A number of 
small animals, including certain mites and spiders, live 
in mosses. Some birds use moss fibres to build or line 
their nests. Weevils in New Guinea have been found 
with mosses growing on their backs. The mosses serve 
as camouflage for these insects. 

Mosses also help the environment. Peat mosses can 
hold large quantities of water. This characteristic helps 
prevent soil erosion and flooding. Mosses also store 
minerals and other nutrients. After mosses die, they de- 
compose (break down) and release the nutrients. Other 
plants then use these nutrients to grow. 

In some regions, decaying mosses and other plant 
matter accumulate in marshy fields over many years and 
form peat. Many such peat bogs are found in northern 
Europe, Russia, and Canada. The peat may be dried and 
used as fuel. See Peat. 

Peat mosses have a spongy texture and are especially 
absorbent. Many gardeners use peat mosses to keep 
young plants from drying out. In addition, peat mosses 
are used in the cultivation of mushrooms and as a pack- 
ing material. Peat mosses also contain chemical sub- 
stances that kill germs. Some American Indians used 
peat mosses for babies nappies. During World War | 
(1914-1918), peat mosses were used as dressings for 
wounds. See Peat moss. 

Scientific classification. Mosses form the class Musci in 


Moss 
te ontend to grow in bunches, and they often form dense mats 


More th; 
4 hagnum 2000 
or peat moss, /eft, granite moss, centre, 


species of mosses worldwide. Common mosse: 


that cover large areas. There 
s of the Northern Hemisphere 


and polytrichum moss, right. 


638 Moss 


Bog moss grows in waterlogged areas, especially in Ireland. 
The lower stems die and eventually decay, forming peat 


the phylum Bryophyta. Peat mosses make up the genus Sphag- 
num. 


See also Plant (pictures: Liverworts and mosses); 
Spore (picture: Some kinds of spores). 

Moss is the family name of a brother and sister who 
became leading British motorcar drivers. 

Stirling Moss (1929- _) was one of the world’s 
most skilled motor-racing drivers, He failed to win the 
world championship, but won many important races, in- 
cluding the Mille Miglia, the Targo Floria, and the grand 
prix races of Argentina, Britain, Italy, Monaco, and New 
Zealand. Moss was born in London. He retired from rac- 
ing after a serious crash in 1962. 

Pat Moss Carlsson (1934- _) became an outstand- 
ing rally driver. She was also well known as a show- 
jumper. She won the ladies’ prize in the Monte Carlo 
Rally five times between 1959 and 1965, Pat Moss was 
born at Thames Ditton, in Surrey. She married the 
Swedish rally driver Erik Carlsson in 1963. 
Mossadegh, Mohammad. See Iran (The nationalist 
movement). 

Missbauer, Rudolf Ludwig (1929-__), a German 
physicist, shared the 1961 Nobel Prize in physics for re- 
search into gamma rays. He discovered the “Méssbauer 
Effect,” a method of producing gamma rays with a pre- 
cise, predictable wavelength. The “Méssbauer Effect’ 
was later used to confirm some predictions made by Al- 
bert Einstein in his relativity theory. Méssbauer was 
born in Munich and received his Ph.D. from the techni- 
cal institute there, He became professor of experimental 
physics at the institute (now called the Technical Univer- 
sity of Munich) in 1964, 

Mossbunker. See Menhaden. 

Mosul, also called Al Mawsil (pop. 293,100), is Iraq's 
third largest city and an important commercial centre. 
Only Baghdad and Al Basrah have more people, Mosul 
lies on the west bank of the Tigris River in northern Iraq 
(see Iraq [map)). 


Partly because of its location, Mosul has long been an 
important trading centre. The ruins of the ancient city of 
Nineveh lie just across the Tigris River. Mosul was once 
known for producing fine cotton goods. Muslin, a fine 
cotton cloth, took its name from the city. Since the 
1930s, oil from the Mosul region has given the area new 
importance in world markets. Mosul’s population—a 
mixture of Arabs, Kurds, and Turkomans, among 
others—reflects the historical role the region has played 
as a frontier. Most of the city’s people are Muslims. 
However, Iraq's largest Christian community lives in 
Mosul and nearby villages. 

Moszkowski, Moritz (1854-1925), was a Polish- 
German pianist and composer. He became known for 
his piano pieces, the most popular being the Spanish 
Dances, His works include the opera Boabdil, the Last 
Moorish King; the ballet Laurin; the symphony Joan of 
Arc; and orchestral suites. 

Moszkowski was born in Breslau, Germany (now 
Wrocław, Poland), and studied in Dresden and Berlin. 
He made his concert debut in 1873. He often toured as a 
pianist. He appeared in London in 1886 to play at the 
Philharmonic concerts, and returned there often in later 
years both as pianist and conductor. Moszkowski lived 
in Berlin until 1897, and then he retired to Paris. 

Motel is an establishment that provides overnight lodg- 
ing, chiefly for motorists. Most motels are near busy in- 
terchanges of major roads, on the outskirts of towns, or 
near airports. All motels provide free parking facilities 
from which guests can reach their rooms directly. Some 
motels have restaurants and swimming pools. 

Motels originated in the United States. The word 
motel comes from a combination of the words motor 
and hotel. Motels are also called motor hotels, motor 
inns, or motor lodges. The United States has more than 
15,000 motels, and many are now to be found in the 
United Kingdom and other countries. 

The first motels, called tourist cabins, were estab- 
lished during the early 1900's, when people began to 
travel by car. Tourist cabins originated in the Western 
United States, where people could not travel the long 
distances between towns in one day. These establish- 
ments also served fishermen, hunters, and other holi- 
day-makers in remote areas. 

The motel industry grew rapidly during the mid- 
1900s. People began to travel longer distances by car 
and needed places to stay along the way. The establish- 
ment of motel chains, which consist of two or more mo- 
tels owned by one person or company, also stimulated 
motel development. 

Through the years, several major U.S, motel chains 
have expanded by means of franchises, Under this sys- 
tem, an individual or a company buys a franchise—that 
is, the right to own and operate a motel in the chain. The 
purchaser runs the motel in the same manner and under 
the same name as the other motels in the chain. The 
franchise owner pays the chain a percentage of the 
motels income, The owner has the advantage of operat- 
ing a motel with a well-known name and reputation. 

In the 19705, several companies established chains 0 
budget motels. The rates at these motels may be as low 
as half of those of other motels, Budget motels have 
small rooms and provide fewer services than more €x- 
pensive motels. 


Giant Hercules moth 
Coscinocera hercules 
30-centimetre wing- 
span 


Ihe size of moths varies widely. 
for example, the Giant Hercules, 
tne of the largest moths, is about 
times the size of the solitary 

tik leaf miner. 


Solitary oak 
leaf miner moth 
Cameraria hama- 
dryadella 0.8-centimetre 
wingspan 


fia tany of a wide variety of insects closely related 
D pairs T All butterflies and almost all moths have 
nr of aA ae pair of large front wings and a 
Ther fo aller hind wings. Moths and butterflies to- 
Lepido, ad the insect group Lepidoptera. The name 
ig SA era comes from two Greek words: /epis, mean- 
efine, and pteron, meaning wing. The name refers to 
ae Powdery scales that cover the wings of butter- 
an Moths. 
ell throughout the world, except in the 

A aed inhabit steamy jungles near the equator, 
Moths va ‘ave even been found on icecaps in the Arctic. 
Giant Here, aay in size. The largest moths are the 

‘a ules of Australia and the Giant Owl Moth of 
Cen Reise oe They have a wingspread of about 30 
bout3 Aline smallest moths have wingspreads of 
tilled eines These moths belong to a group 
wap inate, moths change in form as they de- 
Wings, Femi ‘it Only the adult form of a moth has 
ito wormlike adult moths lay many tiny eggs that hatch 

rani á ke caterpillars. A caterpillar eats almost con- 
erpillar f it grows rapidly. After it is fully grown, the 
Within thi orms a shell-like covering around itself. 
thanges i shell, the insect goes through its final 
tty de cn tually, the insect breaks out of the shell as 

eveloped adult moth. 


Bumblebee hawk moth 
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Eyespots 


Various defences protect 
moths from their enemies. 
The wings of some moths 
have markings called eye- 
spots that may scare away an 


enemy. The bumblebee 
sphinx moth looks so much 
like a bumblebee that ene- 
mies often avoid it. Many 
moth caterpillars also have 
defences, such as sharp 
spines, to protect them from 
harm. 


Caterpillar with spines 


Moths differ from butterflies in a number of impor- 
tant ways. For example, most moths fly at dusk or at 
night. The majority of butterflies fly during the day. 
Among most moths, the hind wing is attached to the 
front wing by a hook or set of hooks, called a frenulum. 
Butterflies lack a frenulum. In addition, most butterflies 
have antennae that widen at the ends and resemble 
clubs. The antennae of most moths are not club-shaped. 

Some moths are regarded as pests because their cat- 
erpillars feed on and damage trees, food plants, or 
clothing. However, many others are valuable to people 
and nature. People use caterpillars of certain moths to 
produce silk. Many adult moths help pollinate flowers. 


The bodies of moths 


A moth’s body, like that of any insect, has three main 
parts. They are: (1) the head, (2) the thorax, and (3) the ab- 
domen. 

The head bears the moth’s eyes, antennae, and 
mouthparts. These structures are the insect's most im- 
portant sense organs. 

Eyes. Moths have two large compound eyes on each 
side of the head. These eyes consist of many separate 
lenses, each of which supplies a complete image of part 
of the moth’s surroundings. Compound eyes are spe- 
cially designed to help an insect spot movements, such 


as the approach of an enemy. 
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The anatomy of a moth 


A moth’s body has three main parts: (1) head, (2) thorax, and (3) abdomen. The head bears the major 


sense organs, the thorax supports the wings and legs, and the abdomen contains various internal 
organs. The drawings below show external and internal features of a typical female moth. 


External View 


Internal View 


lm Circulatory system 
tama Digestive system 
fame Nervous system 


BEE Reproductive system 
(mmm Respiratory system 


Head Thorax 


Abdomen 


Spiracles 


The life cycle of a moth 


A moth goes through four stages of development: (1) egg, (2) 
larva, (3) pupa, and (4) adult. A female moth lays many tiny eggs, 
which hatch into larvae, or caterpillars, A caterpillar spends its 
life eating and growing. When fully grown, it forms a shell and 
becomes a pupa. The insect goes through its final changes 
within the shell. It emerges from the shell as an adult. These 
photos show stages in the development of a Cecropia moth. 


Female laying eggs Larva 


Pupal shell and adult 


Antennae. Two antennae stick out from between a 
moth’s eyes. Moths use their antennae chiefly to smell. 
The antennae are extremely sensitive to chemicals in the 
air. Female moths release chemicals called pheromones 
into the air to attract males for mating. The antennae of a 
male moth can “smell” a female as far as 8 kilometres 
away. 

Mouthparts. Adult moths feed mostly on liquids, such 
as flower nectar and the juice of fruits. They suck up 
their food through a long, hollow tongue called a pro- 
boscis, The proboscis coils under the head when not in 
use. 

The thorax forms the middle section of a moth’s 
body. Attached to the thorax are the legs and wings of 
the insect. 

Legs. Adult moths have three pairs of legs. Each leg 
consists of five segments. Joints connect the segments. 
Taste organs grow at the tips of the legs. NW 

Wings. Two membranes form each of a moth’s wings: 
A network of hollow tubes called veins supports the 
wings. Tiny scales cover the membranes and give the 
wings their colours and patterns. The females of some 
species lack wings and cannot fly. : 

The abdomen contains the organs of reproduction k 
and the major organs of digestion. Tiny holes called Spl 
racles on the sides of the abdomen lead into the insects 
respiratory system. Oxygen enters the moth’s body 
through the spiracles. 


The life cycle of moths 


Every moth goes through four stages of develop 
(1) egg, (2) larva, (3) pupa, and (4) adult. The process 
development through several different stages is calle 
metamorphosis. 

The egg. Female moths lay their eggs one at a time 
or in masses, usually in summer or autumn. A fem 
moth may lay from a few to more than 18,000 eggs- 


ent: 


oth eggs measure less than 1 millimetre across and 
yeround or oval. Often, the female deposits the eggs 
nthe kinds of plants that her offspring like to eat. The 
ygs of most species hatch within a week. The eggs of 
me species do not hatch until spring. 

The larva, or caterpillar, that crawls out of the egg is 
mde up of 14 segments, including a head. Caterpillars 
we three pairs of legs near the front of the body. Most 
derpillars also have five pairs of leglike pro/egs, far- 
fer back on the body. Many moth caterpillars are ex- 
temely colourful, and some have fierce-looking spines 
bristles. 

Caterpillars have chewing mouth parts. Moth caterpil- 
lis chiefly eat leaves and other plant parts. They may 
iko feed on wood, the larvae of other insects, and hair. 
Many moth caterpillars feed on clothing and other ma- 
trials made of wool, which is sheep's hair. 

Ashort structure called the spinneret sticks out 
twlow the mouth. The caterpillar sends out an almost 
tntinuous stream of liquid silk through the spinneret. 
The silk quickly hardens to a slender thread that gives 
he caterpillar a foothold as it crawls about. 

Caterpillars grow to their full size within a month or 
Several months, depending on the species and other 
lctors, Like other insects, they shed their skin several 
imes as they grow. This process is called moulting. 
pupa. The final moult transforms the caterpillar 
h 4 pupa, an inactive stage during which dramatic 
‘fiysical changes occur. The caterpillar may spin a pro- 
ktive, silken cocoon around itself for the pupal stage. 
4 insect fastens the cocoon to a tree limb or some 
er Solid object. Inside the cocoon, the insect forms a 
ee shell of a substance called chitin. Some moth 
we ars do not spin cocoons. Instead, they burrow 
i e ground or hide under loose bark before form- 
Nga chitin shell, 

mating the pupal stage, the insect does not move 

hin within the chitin shell, the wormlike caterpil- 
Bios ue into an adult moth. This change, called pu- 

Gaa few days or several months, depending 
| ce eae At the end of pupation, the adult moth 
Amps bloc its chitin covering. If the moth has wings, it 
ters off into the wings to expand them and soon 

Bint, ate search of food or a mate. Most adult moths 

* eee days to a few weeks, but some may sur- 
i s or more. A few adult moths do not feed 
€ only a few days. 


Migration 


M 
tit ‘vee need warm air temperatures for their 
on in the a to work. As a result, moths are most com- 
‘tively aon and autumn. Only a few species live 
eat up’ th ugh the winter as adults. These moths must 
Mating t ae muscles before flying by rapidly vi- 
i gs. 
le avoid cold weather by migrating to 
Moth Miate e For example, the hummingbird hawk 
Baume from the British Isles to southern Europe 
Mivourable, Moths may also migrate to avoid other 
Mate from e conditions. Bogong moths of Australia mi- 
Mine pastures to the mountains during 
there food to avoid extreme heat. In the mountains, 
'S scarce, these moths enter a resting state 


7 


Colourful cocoons of the Bombyx mori moth fill a silk grower's 
frame, above, Silk is obtained by unravelling the cocoons. Cater- 
pillars of the moth are shown crawling across the frame. 


sy moth caterpillar is a serious forest pest. Each year, 
gypsy moth caterpillars destroy vast areas of forestland in the 
Northern Hemisphere by stripping trees of their leaves. 


The gyp: 


called diapause to reduce the amount of energy they 
need. In the autumn, they again become active and re- 
turn to the lowlands to mate. 


Defences against enemies 


Moths have many enemies. For example, certain 
wasps lay their eggs on or inside moth caterpillars. The 
wasp larvae feed on the body fluids of the caterpillar 
and eventually kill it. Other animals prey on adult moths. 
These predators include spiders, birds, and bats. 

Moths have developed various ways of protecting 
themselves against predators. By flying primarily at 
night, moths avoid many daytime predators. Many 
moths have colouring that blends with their surround- 
ings. For example, certain moths look like the bark or 
leaves of a tree. Some moths have wing markings that 
resemble the eyes of a larger animal. These eyespots 
may frighten away predators. 

The caterpillars of some moths are bad-tasting or 
even poisonous to predators. Such caterpillars may have 
vivid markings. An animal that eats one of these caterpil- 
lars will most likely avoid eating another caterpillar with 
similar markings. 

The importance of moths 


The best-known benefit of moths to human beings is 
probably the production of silk. In China, people have 
used a species of moths called Bombyx mori to produce 
silk for more than 4,000 years. To obtain the silk, work- 
ers unravel the moth’s cocoon into a single, long thread. 
The thread is then combined with thread from other co- 
coons and woven into silk fabrics. 
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The main families of 
moths 


There are more than 100,000 species of moths worldwide. These drawings show members of six 
of the largest moth families. The caterpillar of each species is also illustrated. The scientific name 


of the species appears in italics. 


Giant silkworm moth 


Tussock moth 


Underwing moth 


lo moth 
Automeris io 


G moth 
iyanvia dispar 


Darling underwing moth 


Catocala cara 


Hawk moth (sphinx moth) 


Five-spotted hawk moth 


Manduca quinquemaculata 


Tiger moth 


Measuringworm moth 


Great tiger moth 
a 


Dy 


VER 


Alsophila pometaria 


Moths are important in the pollination of certain flow- 
ers. Pollination occurs when a moth visits flowers to 
feed on nectar. Grains of pollen stick to the moths body 
as it feeds and then rub off on other flowers the insect 
visits. Some flowers that bloom only at night depend on 
night-flying moths for pollination. 

Moth caterpillars eat leaves and other plant parts. 
They cause extensive damage to crops and forests each 
year. Some species feed on woollen fabrics and other 
animal products. The caterpillars of a group of moths 
known as clothes moths may damage woollen garments. 


Kinds of moths 


There are more than 100,000 species of moths. They 
are grouped into various families, according to common 
physical features. This section describes six of the most 


common families of moths. The scientific name of the 
family is given in parentheses after the common name. 

Owlet moths and underwing moths (Noctuidae) ‘ 
total more than 20,000 species and form the largest fam 
ily of moths. Most of these moths are small to medium 
in size. The majority of species are dull-coloured, bu i 
many underwing moths have bands of bright colours 
the hind wings. 7 

Both owlets and underwings have a special hearing, 
organ called a tympanum on the thorax. This organ ca! 
pick up high-frequency sounds made by bats. VPO sin 
hearing a bat, these moths may fly in an irregular P fee 
to avoid being eaten. Many caterpillars in this family, 
cluding cutworms, cause damage to crops. 3 

Tiger moths (Arctiidae) consist of about 10,000 spe 
cies. They are small to medium in size. Many have 


Theurania moth is a colourful day-flyi 
m y-flying moth from Madagas- 
tat {ts caterpillars feed on plants of the spurge family. 5 


The female 
nale vapourer moth is wing- 
unlike the in oth is wing 


mnt coloured patterns on their wings. Many cater- 
Biod, family also have bright colouring and may 
@erillar wh a dense mat of long hairs. A common 
‘Hows ate is type is the woolly-bear caterpillar. \t 
Bion i Isabella tiger moth. Tiger moth caterpil- 
‘stays in ante: including poisonous ones. The poi- 
bem fro le moths into adulthood and helps protect 
m animals that might otherwise eat them. 
‘bout spe moths (Geometridae) make up 
lige a 4 press Most are small with relatively 
A aa i e females of several species lack wings. 
leasurin pillars in this family are commonly called 
Ustal ee or inchworms because of their un- 
into he al hey crawl by alternately looping their bod- 
thten the and then extending their front legs to 
levorms Seios Some inchworms, such as can- 
orms peasy damage trees. Several species of 
“Tussock an catch and eat flies. 
ecis, Aq iths (Lymantriidae) number about 2,000 
so they « It tussocks do not have working mouthparts 
Meeks, Y cannot feed. They live only a few days or 
touring Th, medium-sized moths typically have dull 
Mher specie e females of some species rarely fly. In 
cite s; the females have no wings at all. 
he un Pillars of tussock moths are very hairy. Many 
ches of longer hairs, called tussocks, on their 


The caterpillar of the lappet moth can 
rear up to defend itself. 
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Atrest the white plume moth spreads its wings as if in a 
glide. It has a characteristic floating flight. 


An Australian bogong moth feeds on 
grevillea blossoms on its spring migra- 
tion. 


backs. In some species, these hairs cause skin irritation 
if touched. Many tussock caterpillars are serious pests 
of temperate forests. One well-known species, the cater- 
pillar of the gypsy moth, destroys vast areas of forest 
trees, especially of eastern North America. 

Hawk moths (Sphingidae), also called sphinx moths, 
total about 1,000 species. Many of them have bright col- 
ouring. Hawk moths are swift flyers and beat their wings 
so rapidly that they are often mistaken for humming- 
birds. Some species of hawk moths resemble bumble- 
bees or wasps. 

Hawk moth caterpillars have a curved, hornlike struc- 
ture near the end of the abdomen. For this reason, they 
are often called hornworms. The tobacco hornworm 
and the tomato hornworm seriously damage crops. 

Giant silkworm moths and royal moths (Saturni- 
idae) consist of about 1,300 species. In general, the 
members of this family are brightly coloured and have 
dark or transparent eyespots on the hind wings. Some 
species, including the luna moth and the Giant Hercules 
moth, have a long, taillike extension on each hind wing. 
Giant silkworm moths and royal moths do not feed, and 
thus they live only a few days. 

The caterpillars of many species have stiff bristles on 
their bodies. In some species, the tips of the bristles 
contain irritating chemicals. Many caterpillars in this 
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family feed on trees and shrubs and can cause consider- 
able damage. The cocoons of several Asian species pro- 
duce a coarse silk known as tussah silk. But the species 
most commonly used in the production of commercial 
silk belongs to another family. i 
Related articles in World Book. The article on Butterfly has 
much information that also applies to moths. See also the fol- 


lowing articles; 

Brown-tail moth Leaf miner 
Caterpillar Measuring worm 
Codling moth Peach moth 
Cutworm Pink bollworm 
Death’s-head moth Spruce budworm 
Gypsy moth Tent caterpillar 
Hawk moth Tussock moth 


Insect (pictures) 


Mother Carey's chicken. See Petrel. 

Mother Goose is a name that has been associated 
with children’s literature for hundreds of years. Mother 
Goose appears as the author of countless collections of 
tales and rhymes in many languages. However, no one 
knows if an actual Mother Goose ever existed. 

Who was Mother Goose? Scholars who believe 
Mother Goose actually existed have several theories 
about her identity. According to one theory, she was the 
Queen of Sheba, who lived in Biblical times. Others sug- 
gest she was Queen Bertha, the mother of the great me- 
dieval military leader Charlemagne. Queen Bertha, who 
died in 783, was nicknamed “Queen Goose-Foot’ or 
"Goose-Footed Bertha.” 

Another theory proposes that the original Mother 
Goose was a woman named Elizabeth Goose (or Ver- 
goose or Vertigoose), who lived in colonial Boston, New 
England, U.S.A. The woman enjoyed entertaining her 
grandchildren with the songs and rhymes she remem- 
bered from her own childhood, Her son-in-law, Thomas 
Fleet, supposedly collected those songs and rhymes 
and published them in 1719 as Songs for the Nursery, or 
Mother Goose's Melodies. However, no copy of this 
book has ever been found, and most scholars doubt the 
book ever existed. 

The history of Mother Goose literature. Most of 
the rhymes and verses that appear in Mother Goose 
books existed long before they were published, Many of 
them originated in England and were based on folk 
songs, ballads, street cries, and tavern songs. A number 
included humorous or satirical verses that were based 
on real people, events, or customs. These early rhymes 
were written to entertain adults. Before 1800, the only 
rhymes that were written for small children were alpha- 
bet rhymes, lullabies, and verses that accompanied 
games. 

Mother Goose was popular in France as early as the 
mid-1600s. In 1697, Charles Perrault, a French writer, 
published a book called Histories or Tales of Past Times, 
with Morals. The front of the book had an engraving of 
an old woman sitting by a fireplace, apparently telling 
stories to three listeners. A sign on the wall read, 
“Contes de Ma Mère L'Oye“ ("Tales of Mother Goose’). 
Perrault's collection popularized eight tales that may 
have been known at the time, including “Sleeping 

Beauty,” Red Riding Hood,” and “Cinderella.” 

Perrault’s book was translated into English by Robert 
Samber and published in England in 1729. An engraving 

of an old woman was included in this edition, with a 


Mother Goose illustrations are many and varied in children’s 
literature. The name appears as the author of many works, 


sign on the wall reading “Mother Goose's Tales.” The 
name was adopted for the title when the tales were reis- 
sued in 1768 by the publisher John Newbery. The same 
publisher issued a collection of rhymes in 1781, which 
was called Mother Goose's Melody, “Ding Dong, Bell” 
and “Little Tom Tucker” were among its 51 rhymes. The 
book also contained 16 songs from plays written by Wil- 
liam Shakespeare. 

See also Nursery rhyme; Newbery, John; Perrault, 
Charles. 

Mother of Canada. See Saint Lawrence River. 
Mother-of-pearl. Certain shellfish, such as pearl oys- 
ters, abalones, and freshwater mussels produce shells 
lined with a lustrous, rainbow-coloured material. This 
material is called mother-of-pearl, or nacre. It varies in 
colour from pale greyish-blue and pink to purple and 
green. Shells containing mother-of-pearl are found off 
the coasts of tropical countries, particularly around the 
South Sea Islands, the Philippine Islands, Australia, Pan- 
ama, and Lower California. 

Mother-of-pearl has long been commercially valu- 
able. It has been used for ornamentation, in the manu- 
facture of buttons, and in the inlay for various works of 
art, particularly those made of wood and silver. People 
of many island cultures have bartered mother-of-pearl 


T, 
Bluish-purple mother-of-pearl lines the shell of a pead ap j 
above. Mother-of-pearl is found off tropical coasts in the 
of various sea animals. 


forother goods. Today, mother-of-pearl is commonly 
ed in making jewellery, such as pearl necklaces, and 
rdecorative pocketknife handles. 

See also Pearl (Cultured pearls). 

Mother Teresa. See Teresa, Mother. 

Mothering Sunday, in England, is the fourth Sunday 
inlent. On this day, mothers receive flowers and gifts 
fom their children. People who live away from home 
ysit their mothers on this day. 

The present customs of Mothering Sunday go back at 
kastas far as the 1600's, but the name Mothering Sun- 
ty dates from the Middle Ages. In those times, parish- 
iners who lived in outlying hamlets or small village 
tommunities made an annual visit to their Mother 
Church (the chief church of their parish) on Mothering 
Sunday. At the Mother Church, the parishioners made 
ilar offerings. 

Mothering Sunday falls in the very middle of Lent, a 
ime of self-denial for Christians (see Lent). On this day, 
people were allowed some relaxation from the strict re- 
quirements of the Lenten season. For example, many 
people used to eat simne/ cake on Mothering Sunday. 
The word simne/ comes from a Latin word meaning fine 
four. During this period, such flour was a luxury re- 
served for special occasions, such as the break during 
lent Also on Mothering Sunday, domestic servants re- 
telved special leave from their masters to go home to 
‘ee their families for the day and take them gifts. 

People who live in England now observe Mothering 
Sunday in much the same way as people in other coun- 
ties, especially the United States, celebrate Mother's 
ay (see Mother's Day). Besides giving their mothers 
lowers or other gifts, children now also send them spe- 
cial Mother's Day cards. Like Christmas, Valentine's Day, 
x similar anniversaries throughout the year, Mother's 

ty has become very commercial. 
fh er’s Day is set apart every year in honour of 
be iced. The day is observed in a number of coun- 
i . The United Kingdom, Australia, and Scandinavian 

Untries, such as Sweden and Denmark, celebrate a 
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Mother's Day. In England, it is made to coincide with a 
religious feast called Mothering Sunday (see Mothering 
Sunday). The United States is the country that honours 
the day most seriously. It received national recognition 
in 1914. In the United States, Mother's Day falls on the 
second Sunday in May. 
Julia Ward Howe made the first known suggestion for 
a Mother's Day in the United States in 1872. She sug- 
gested that people observe a Mother's Day on June 2 as 
a day dedicated to peace. For several years, she held an 
annual Mother's Day meeting in Boston, Massachusetts. 
However, in recent years, following U.S. custom, 
countries such as England and Australia have been hon- 
ouring Mother's Day with more popularity. In these 
countries, children are encouraged to send their mother 
cards and to give them presents as a mark of respect 
and love. 
Motherwell (pop. 140,320) is a Scottish local govern- 
ment district in Strathclyde Region. It includes the in- 
dustrial towns of Motherwell and Wishaw, and was 
once regarded as one of Scotland's greatest heavy in- 
dustrial centres. Although its traditional industries of 
coal mining and steel production have declined, the dis- 
trict remains an important centre of steel making. Other 
local products include clocks, computers, heavy engi- 
neering products, and textiles. 
Motherwell, Robert (1915-1991), an American 
painter, was a leading member of the abstract expres- 
sionist school. Motherwell became famous for several 
series of paintings. But his large body of work includes 
many widely varied themes ranging from violent and 
large menacing shapes to tender, intimate forms. 
Motherwell began his best-known series, Elegies to 
the Spanish Republic, in 1948 and continued it through 
the 1970's. This group of more than 100 paintings deals 
with his emotional reaction to the Spanish Civil War 
(1936-1939), Motherwell used colours and designs that 
suggest characteristics of Spain's landscape. In the mid- 
1950's, he created the Je taime series, which features 
broad, freely applied brush strokes. During the 1940's 


Motherwell’s civic centre 
includes a civic theatre that 
seats 400 people and a con- 
cert hall that seats 1,200. 
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Elegy to the Spanish Republic L11960, an oil painting on canvas; 
‘Contemporary Collection of the Cleveland Museum of Art 


A Motherwell painting is part of the artist's series called E/e- 
gies to the Spanish Republic. Most of these paintings consist of 
black ovals between vertical panels on a light background. 


and 1950's, Motherwell also produced collages. In the 
early 1960s, he painted a series called Beside the Sea. 
These works have simple shapes and sharp colour com- 
binations that represent the sea and splashing waves. 

Motherwell was born in Aberdeen, Washington, 
U.S.A. He worked in many techniques, including etch- 
ing, lithography, and book illustration. He also wrote es- 
says on art and edited a series of books by modern art- 
ists. 

See also Abstract expressionism. 

Motion occurs when an object changes its location in 
space. Motion is a relative rather than an absolute term. 
An object may be in motion with regard to another ob- 
ject, but may be stationary with respect to a third object. 
For example, suppose you are riding on a train and you 
pass a person standing alongside the tracks, The person 
standing along the tracks will see you and everyone else 
on the train as being in motion. But the person sitting 
next to you on the train will be stationary with respect to 
you. 

Everything in the universe is in motion. Even as you sit 
reading this page, you are moving very rapidly because 
the earth is rotating on its axis. You are also moving with 
the earth as it revolves around the sun. In addition, the 
sun, the earth, and the rest of the planets in our solar 
system are involved in the general rotation of our galaxy 
within the universe. 

The difference in motion between yourself and the 
object that you are looking at is called apparent motion. 
For example, suppose you are riding in a car and an- 
other car is moving slightly faster than yours. You will 
see the other car as being in a small apparent motion 
relative to your car. Your car becomes your frame of ref- 
erence. 

There are two important forms of motion. One is 
called rectilinear motion, in which objects move in 
straight lines. This motion normally occurs when objects 
are moving freely. Motion along a curved path is called 
curvilinear motion. In curvilinear motion, objects are 
pushed sideways by a force. 


Qualities of motion 


Velocity. The rate of motion is usually referred to as 
speed. The term velocity describes both the speed of an 
object and its direction. When a car moves along a 
curve and the speedometer does not change, the car is 
said to be moving at a constant speed. But the car's ve- 
locity is changing because its direction of motion is 
changing. Both speed and velocity can be expressed in 
various units of measurement that describe how far an 
object travels in a period of time. These units include 
miles per hour, feet per second, and centimetres per 
second. When both the speed and direction of an object 
are constant, the motion of the object is said to be uni- 
form. 

Acceleration occurs whenever the velocity of an ob- 
ject changes. Acceleration is how much the velocity has 
changed in a period of time. It is expressed in such 
terms as kilometres per hour per second, metres per 
second per second, or centimetres per second per sec- 
ond. For example, if a car travelling 3 kilometres per 
hour in its first second, travels 6 kilometres per hour in 
its second second, and 9 kilometres per hour in the 
third second, it is said to have a uniform acceleration of 
3 kilometres per hour per second. The velocity of the 
car has increased 3 kilometres per hour for each second 
of motion. 

A decrease of the velocity of an object over time is 
called negative acceleration or deceleration. For exam- 
ple, when a car brakes while approaching a stop sign, it 
decelerates. Both acceleration and deceleration can be 
variable (changeable) as well as uniform. 

One situation where uniform acceleration occurs is 
when a ball is rolled down an inclined plane. The uni- 
form acceleration of the ball will be twice the distance 
the ball rolls during its first second of movement. For ex- 
ample, a ball that rolls 1 metre in the first second has an 
acceleration of 2 metres per second per second. The 
distance the ball will have travelled and the velocity it 
will have reached after an interval of time can also be 
determined. The distance can be found using the for- 
mula S=4at?, where S is the distance, a is the accelera- 


1second 


2 seconds 


Motion can be described in terms of speed, which mesig 
how far an object travels in a certain length of time. If the pe it 
above moves at a speed of 15 metres per second, in 2 seco! 

will have travelled 30 metres. 


ion and tis the time elapsed. The velocity /v/ can be 
found with the formula v=at. Therefore, if a ball has a 
iniform acceleration of 2 metres per second per sec- 
ond, after 2 seconds it will have travelled 4 metres and 
itsvelocity will be 4 metres per second. 

Similarly, if a car accelerates at a constant rate of 3 
metres per second per second, after 5 seconds its veloc- 
iywill be 15 metres per second, and it will have trav- 
dled 37.5 metres. After 10 seconds, the car's velocity will 
be30 metres per second, and it will have travelled 150 
metres. 

Uniform acceleration also occurs when an object falls 
freely through the air. In this case, gravity provides a 
constant acceleration of 9.8 metres per second per sec- 
ond. For example, a ball falling under gravity will have 
travelled 4.9 metres in 1 second and 19.6 metres in 2 
seconds. But objects do not actually fall quite this fast 
because of the resistance of the air, In formulas where 
gravitational acceleration applies, the symbol g—for 
gravity—replaces a. 

Momentum and kinetic energy. The momentum (p) 
ofa moving object equals its mass (m) multiplied by its 
velocity (Vv); p=mv. An object with momentum also has 
kinetic energy. This energy, which is often called the en- 
ergy of motion, is the energy a body possesses because 
ofits motion, The kinetic energy /E/ of an object is one- 
talf of its mass multiplied by the square of its velocity. 
The formula is written £= 4mv?. When the formula is 
N in terms of the momentum of the object, it is 
=4pv. 

The kinetic energy of an object increases with the 
square of its velocity. For example, a car moving at 100 
Klometres per hour has four times the energy it would 
pe at 50 kilometres per hour. This increase in kinetic 
i ergy is why high-speed collisions are so much more 
eros and damaging than low-speed collisions. 

3 en a moving object collides with another object, en- 

ive and momentum are transferred. The energy given 

Hi y the moving object is called the impact. Objects 
ving at high velocity have high impact if they strike 

another object. 

petects obtain momentum and kinetic energy from 

At acting on them for a period of time. The longer 
viene of action, the larger the momentum and kinetic 
i ae such sports as tennis and golf, players follow 
sled p Rn their rackets and clubs so that force is ap- 
filth e ball for the longest time possible. As a re- 

ne ball travels faster and has greater momentum 
inetic energy. 


How friction affects motion 


“a roll a ball along the ground, we notice that it ; 
eing sae and stops even though no apparent force is 
»Ctuse ae ied to it. The ball slows down and stops be- 
Ohe of th friction. Friction is resistance to motion. Air is 
iroplane: Most common causes of friction. Cars and 
casi es are streamlined to make them move more 
Y through the air. 
al cn is also a help. Without it people could not 
"ot be abl g earth. Instead, they would slide. We would 
ether b to nail two boards or screw metal objects 
WPlY the pir friction holds them in place. When we 
Slows do rakes on a car or a bicycle, it is friction that 
wn the wheels. 
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In many instances, we try to reduce friction by mak- 
ing the surfaces of objects move more easily over one 
another. Smoothing out surfaces or placing another 
substance, such as a lubricating oil, between two solid 
surfaces reduces friction. Rotating objects such as roller 
bearings, ball bearings, and wheels may also greatly re- 
duce friction. They make it easier to push such large, 
heavy objects as beds or cars. 


Newton's laws of motion 


In the 1600's, the English scientist and mathematician 
Sir Isaac Newton proposed three laws of motion. New- 
ton’s laws concern the ideal motion of objects and do 
not take into account air resistance or other friction. 
However, these laws have enabled scientists to describe 
a wide variety of motions. 

The first law states that an object moving in a 
straight line will continue to move in a straight line un- 
less acted upon by an outside force. This law also states 
that an object at rest will stay at rest unless a force 
moves it. Newton's first law is known as the principle of 
inertia. Inertia is the property of matter that makes an 
object stay in motion if it is moving or remain motion- 
less if it is not moving. Forces that change an object's 
motion must first overcome the inertia of the object. The 
greater an object's mass, the harder it is to put the ob- 
ject into motion or change its velocity. Inertia serves as a 
measurement of how hard it is to get an object moving. 
See Inertia. 

The second law describes how an object changes its 
motion when a force is applied to it. The change of mo- 
tion depends on the magnitude of the force and the 
mass of the object. A heavier object will change its mo- 
tion less under a given applied force than will an object 
of lighter weight. Therefore, if the same force is applied 
to two objects, the change of motion of the lighter- 
weight object will be greater. Newton's second law also 
states that the effect of a given force is always in the di- 
rection of the force. For example, if an object is pushed 
toward the west, it moves that way and not toward the 
east. Newton's second law may be written as F=ma, 
where Fis the applied force. Scientists use this formula 
to describe motion of all kinds of objects. 

According to Newton's second law, forces cause 
changes in the motion of objects. Suppose a person 
fires a bullet horizontally from the muzzle of a gun. New- 
ton’s first law says that the bullet will continue to travel 
ina straight line forever if no forces act upon it. How- 
ever, the earth's gravity does act on the bullet. As a re- 
sult, the bullet will fall toward the ground. This fall oc- 
curs because the force of gravity pulls the bullet 
downward at right angles to the direction in which it is 
travelling. 

If the rifle is fired horizontally from a height above the 
earth of 4.9 metres, the bullet will be accelerated by 
gravity and hit the ground in one second—the same 
time it would take a freely falling body to drop. Because 
of gravity, rifles or any other type of gun have a limited 
range of distance they can shoot. In addition, bullets 
must be shot slightly upward to increase the range and 
make up for the drop. 

The third law of motion states that for each action 


there is an equal and opposite reaction. For example, 


when hot gases escape from a rocket engine during 
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take-off, the rocket is propelled upward. The downward 
motion of the gases from the rocket generates a reac- 
tion of the rocket upward. This reaction helps the rocket 
overcome air resistance and fly into space. There are 
many other examples of Newton's third law. When a rifle 
fires a bullet, the firing of the bullet is the action and the 
recoil of the rifle is the reaction. Both are caused by the 
expanding gas of the exploding gunpowder. Rotating 
lawn sprinklers propel a spray of water in one direction 
while rotating in the other direction. 

Sometimes the reaction is such that it cannot be eas- 
ily seen. When you throw a ball against a wall and the 
ball bounces back, you do not see the wall moving in 
the opposite direction. But there is a small motion of the 
area of the wall that was hit. If the ball bounces from the 
ground, the earth also draws back, but the mass of the 
earth is so great that we cannot see its motion. 

Modifications of Newton’s laws, particularly his 
second law, were proposed in the early 1900's by the 
German-born physicist Albert Einstein. For example, Ein- 
stein concluded that, based on his own special theory of 
relativity, the mass of an object can change with its ve- 
locity. But this effect is only important at velocities that 
are near that of the speed of light, which is 299,792 kilo- 
metres per second. See Relativity. 

Related articles in World Book include: 

Einstein, Albert Inertia 
Energy (Potential Momentum 

and kinetic energy) Newton, Sir Isaac 
Falling bodies, law of Perpetual motion 


Force machine 

Friction Velocity 

Gyroscope Viscosity 

Heat (Changing heat Waves 
into motion) 


Motion, Perpetual. See Perpetual motion machine. 
Motion sickness is a condition in which motion 
Causes extreme nausea. The sufferer becomes pale and 
Perspires. If the motion persists, he or she vomits. Many 
people affected by motion sickness also experience 
belching, headaches, apathy, and sleepiness. 

Motion sickness occurs in response to the move- 
ments of ships, cars, buses, trains, aircraft, and space- 
craft. It may be called seasickness, carsickness, trainsick- 
ness, or airsickness, depending on the source of the 
motion. More than half the astronauts and cosmonauts 
who have flown in large spacecraft have experienced a 
type of motion sickness called space adaptation syn- 
drome. Aboard spacecraft, as aboard ships, motion sick- 
ness usually appears during the first day of travel. It gen- 
erally disappears after a few days, as the traveller gets 
used to the motion. 

Motion sickness typically results from the effects of 
unusual motion on the vestibular system, the organs of 
balance in the inner ear (see Ear [The sense of balance). 
Motions that cause sickness exceed the limits that the 
vestibular system can accurately report to the brain. In 
such cases, the vestibular system reports false informa- 

tion about bodily motions that conflicts with information 
reported by vision and the other senses. For example, 
the vestibular system might report that the body is mov- 
ing upward, while the person's eyes report that the 
body is moving downward. People or animals that lack 
the vestibular system do not experience motion sick- 
ness, 


Research has shown that the vestibular system, in ad- 
dition to its role in balance, functions as part of the 
body's mechanism for detecting poisons. When certain 
poisons are present in a person's blood, the vestibular 
system malfunctions and reports false information. After 
receiving this false information, the brain causes vomit- 
ing, which empties the person's stomach of the poison 
before more of it can be absorbed into the bloodstream. 
Research suggests that motion sickness occurs when 
the brain interprets the false information from the ves- 
tibular system as being the result of poisoning. The 
brain then triggers vomiting as the appropriate action. 

To help avoid or reduce motion sickness, a person 
should keep head movements to a minimum—by hold- 
ing the head against a headrest, for example—and look 
at the distant horizon straight ahead. These actions pre- 
vent conflict between the motion information reported 
by the eyes and the vestibular organs. In addition, cer- 
tain drugs help prevent motion sickness if taken before 
travelling. Some professional pilots with recurrent mo- 
tion sickness have used biofeedback training to learn to 
control such body functions as heart rate and skin tem- 
perature (see Biofeedback). For reasons not yet under- 
stood, voluntary control of such functions during expo- 
sure to motion can help control motion sickness. 
Motivation commonly refers to anything that causes 
people to behave as they do. Most people have a clear 
sense of what it feels like to be motivated to do some- 
thing. But scientists have found it difficult to define moti- 
vation. When studying motivation, most psychologists 
and behavioural scientists focus on two specific aspects 
of motivated behaviour—the arousal of behaviour and 
the direction of behaviour. 

Arousal of behaviour involves whatever brings an 
organism to action. Arousal means being “stirred up” or 
“ready for action.” It may result from stimuli inside or 
outside the body. Inside, or internal, stimuli include the 
sensation of dryness that produces thirst and the stom- 
ach contractions that cause hunger pangs. Outside, or 
external, stimuli include the heat that causes pain when 
a person touches a hot stove. 

An aroused organism's response to stimuli depends 
on habits and other ways of acting that it has learned. 
Based on such learning, the organism may act either 
aimlessly or highly purposefully in a particular situation. 

Direction of behaviour is determined by several in- 
fluences. These influences include an organism's habits, 
skills, and basic capacities. 

Motives themselves may also direct behaviour. For 
example, differing motives may direct the behaviour of 
two football coaches when their teams face much 
stronger opponents. One coach's behaviour may be mo- 
tivated by—that is, directed toward—competition or win- 
ning. That coach may concentrate on seeking an upset 
victory. However, the behaviour of the other coach may 
be motivated by the players’ feelings and may focus 0n 
keeping the players from being discouraged by the 
probable loss. Ml ke 

Physiological conditions can direct behaviour by mal A 
ing organisms sensitive to stimuli from the environmen! 
For example, many types of birds may become sensitive 
to available mates and also direct their behaviour to- 
ward nest building when the birds’ hormones reach a 
certain level. 


Kinds of motives. Most behavioural scientists place 
ilmotives into one or more of three groups. These 
joups are (1) homeostatic motives, (2) nonhomeostatic 
motives, and (3) learned, or social, motives. 

Homeostatic motives include hunger, thirst, respi- 
ition, and excretion. They work to keep the body in a 
hanced internal state. The term homeostasis refers to 
te body's tendency to maintain such a balanced inter- 
iulstate. Many homeostatic motives are set in motion 
iher by bodily deficits or bodily excesses. When the 
body needs water, for example, changes occur that 
quse thirst and motivate the person to seek something 
drink. 

Nonhomeostatic motives include sex, such activity 
snest building, and curiosity about the environment. 
These motives are aroused by occasional forces. In the 
absence of such forces, nonhomeostatic motives may be 
inctive. In contrast, the needs for food, water, and air— 
homeostatic motives—have almost continuous influ- 

‘nce, 

learned motives, or socia/ motives, include curios- 
iya desire for novelty, and the need for such things as 
ithievement, power, social affiliation, and approval. 
These motives seem to develop through experience, es- 
pecially through social experience, such as early experi- 
tnce in the family or with friends during adolescence. 
learned motives continue to evolve and influence be- 
haviour throughout life. However, their exact origins are 
‘totclear. Some babies have strong needs for social affil- 
ition that may result from conditions during pregnancy 
ind birth as well as, perhaps, other factors. 

The three kinds of motives often overlap. For exam- 
tk, desire for new experiences may be homeostatic as 
Nell as learned. This is because people differ as to the 
o 4 novel stimulation their homeostatic mechanisms 
a o maintain. As a result, some people always seem 

e looking for something new while others seem too 
ntent with the familiar. 
hha of motivation. Some general theories of 
a 7 ion identify a limited number of central motives, 
fie i sex and death instincts, from which other mo- 
kn op: Other theories support a single, main mo- 
Pier uman development, such as a person's need for 

4 a to fully realize his or her potential. f 

a ntrast, some psychologists argue that many dif- 
a motes guide behaviour. These motives include 
$ A te order, understanding, and independence. 

Al eories of motivation try to identify the physio- 

Bee nantes underlying a wide range of motives. 

Snb a ai exploring the relations be- 

an i aviour and brain function have identified 
nee ae and electrical processes in the brain that influ- 

aviour in people and animals. 
hore cations. Motivation plays an important role in 
anshi relationships, but also in highly structured rela- 
“ton, fee as those found in industry and educa- 
Tómate. ustry, managers use motivation techniques to 
tes, surp o OPeration between employers and employ- 
tin need ees enables employees to satisfy cer- 

Biche s through their jobs, including security, career 
help satis and respect. If employees expect their jobs to 

ore m a these personal needs, they will probably be 
jective ivated to ensure that the company’s business 

s are achieved. 
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In education, teachers sometimes use rewards to mo- 
tivate students to learn. They may also motivate students 
to find satisfaction in the learning activity itself by em- 
phasizing the value of being able to work through prob- 
lems. Such an approach encourages students’ mastery 
of problem-solving techniques and an increased expect- 
ancy of success in future tasks. 

See also Adler, Alfred; Developmental psychology 
(Psychoanalytical theory; Cognitive theory); Learning 
(How we learn; Efficient learning); Perception (Factors 
affecting perception); Psychology. 

Motivation research tries to learn why people 
choose things they buy. It also seeks to find out what 
people learn from advertising. Motivation researchers 
explore the feelings and points of view of consumers. 
They use knowledge from psychology, sociology, and 
other social sciences to interpret these emotions and at- 
titudes. Motivation researchers interview people in a 
conversational way, and sometimes give them tests that 
must be analysed by psychologists and sociologists. 
This type of research has shown that people do not 
shop with only price and quality in mind. They may buy 
something to impress others, or to keep up with their 
group. People may also buy something to imitate some- 
one they admire. 

See also Advertising (Research). 

Motmot is the name of a 
family of birds related to 
kingfishers. Motmots live 
in Central and South Amer- 
ica. In most, the tail feath- 
ers wear off easily and the 
end of the tail looks like 
two tennis rackets. The 
bird swings its tail from 
side to side when it is 
perched, perhaps because 
predators are likely to 
spring at the moving tail, 
rather than at the motion- 
less bird. 

Motmots have hand- 
some feathers coloured 
blue, black, green, and cin- 
namon. The birds range 
from 17 to 50 centimetres 
long. Motmots like to live 
alone, usually in gloomy 
forests. Some nest in rock 
crevices, but most nest in tunnels they bore in river 
banks or in the ground. The female lays three or four 
eggs. Motmots eat insects, reptiles, and fruit. The mot- 
mot has a serrated (saw-edged) bill. 

Scientific classification. Motmots belong to the motmot 
family, Momotidae. 

Motor. See Engine; Electric motor; Rocket; Starter 
(with picture). 

Motor car. See Car. 

Motor home. See Recreational vehicle. 

Motor neuron disease. See Amyotrophic lateral 
sclerosis. 

Motor racing. See Car racing. 

Motor scooter. See Motorcycle. 

Motorbike. See Motorcycle. 


Motmot 
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Motorboat racing is an exciting, competitive sport 
that tests the performance of motorboats and the skill of 
drivers. Every year, thousands of people compete in a 
variety of motorboat races. Racing categories are based 
on such factors as the size of the boat, the shape of its 
hull, and the location and power of its engine. 


Racing boat designs 


Racing boats differ from recreational boats in design 
and equipment. Most recreational boats use standard 
marine engines designed for safe, dependable perform- 
ance. The hull may vary in length from 2.5 to 30 metres. 
Racing engines and hulls are specially designed for 
speed, endurance, and handling. Racing boat lengths 
range from 2.5 to 15 metres. 

Hull designs. Racing boats have two basic hull 
designs—displacement and planing. Motorboats with 
displacement hulls ride in the water. Those with planing 
hulls skim over the water's surface on a cushion of air. 

Most motorboats with displacement hulls are known 
as flatbottoms. These boats have flat bottoms with gently 
sloped sides and range from 2.5 to 5 metres long. Flat- 
bottoms may have inboard or outboard engines. In- 
board engines are inside the hull. Outboard engines are 
outside, usually at the rear of the boat. Flatbottoms with 
outboard engines are called runabouts. The driver of a 
flatbottom is in front of the engine. The driver sits in in- 
boards or kneels in most outboards. 

Hydroplanes are the most common planing boats. 
They have flat or only slightly curved bottoms and hulls. 
This design allows the pressure of the water to lift the 


boat and keep it on the surface of the water as long as 
the boat moves rapidly. A short float called a sponson 
on each side of the hull helps lift the boat's front end as 
it increases speed. Some hydroplanes can reach speeds 
up to 320 kilometres per hour. However, they require 
much room to make turns. The driver usually sits in 
front of the engine. However, in some inboards the 
driver sits behind the engine. Hydroplanes range from 
3.5 to 8.5 metres long. 

Other racing boats may have a V-bottom hull or a tun- 
nel hull. A V-bottom hull has steeply slanted sides and a 
pointed bottom. Motorboats with this hull perform well 
in rough water. They range from 5 to 15 metres long. 
Tunnel-hulled boats are similar to hydroplanes in that 
they ride on a cushion of air. But a tunnel hull has spon- 
sons that extend the length of the boat, creating a “tun- 
nel” down the middle of the boat. 

Engine designs. Racing motorboats are powered by 
petrol, diesel, jet, or turbine engines. Most boats oper- 
ate with a single engine. However, some oceangoing 
boats may have as many as four engines. Some racing 
categories require stock engines, which are made ina 
factory and are not allowed to be modified (changed). 
Other racing classes allow modification of the motor. 

In most races, inboard racing boats must use stand- 
ard car engines. But large inboard hydroplanes may also 
use aircraft engines. Outboard motorboats use only ma- 
rine engines. Many manufacturers produce marine 
models designed for high performance. 

The propeller is one of the most important pieces of 
equipment on a racing boat. Propellers are designed to 


A hydroplane skims across the water, riding on a cushion of 
air. The bottom of its hull is flat or only slightly curved. 


A flatbottom has gently sloped sides and a flat bottom. The 
boat may have engines either inside or outside the hull. 


A V-bottom hull has steeply slanted sides and a pointed bot- 
tom. The boat performs especially well in rough water. 


A tunnel hull has long floats called sponsons that extend the 
length of each side, creating a “tunnel” down the middle. 
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ordes can be used for both recreation and transportation. For some riders, a motorcycle 
Dib Man an of riding cross-country. For others, such as police officers, it helps in performing a 
. Many riders compete in races. Others use their “bikes” mainly to travel to and from work. 


ote the boat's speed and to provide efficient han- 
‘lg may have two, three, or four blades. 

4 At equipment is required for all motorboat rac- 
kiat tvers must wear approved helmets and life 

h A ome life jackets are fitted with special collars 
| eae injuries. In addition, most boats have a 
fin, that is designed to protect drivers who get 
site Pah their boats. The switch attaches to the driv- 
Bich ise et. The engine automatically shuts off if the 
ih promes detached from the jacket while the 
teing Wey ees This precaution protects drivers from 
| oa jured by their boats if they fall into the water. 
“aid ae boats must have fire extinguishers and first- 
“te driy ome hydroplanes carry an oxygen supply for 

iver as an added safety precaution. 


Types of racing 


ec four basic kinds of motorboat races: (1) cir- 
shore, lnc course, (2) endurance, (3) drag, and (4) off- 
ats and eee is open to most classes of motor- 
Varying p e place on circular or oval courses of 
Courses, hes s. Endurance races also cover oval 
| many lips many endurance races, drivers complete as 
amount Gt the course as possible within a specific 
d More than Wee Time limits range from 10 minutes to 
Eats th hours. 
brt, hehe designed for drag racing compete on 
oats Di t courses. This type of race emphasizes the 
ate held he to accelerate quickly. Most offshore races 
oats ma Ocean waters. Some of the larger offshore 
Role, race distances of more than 320 kilometres. 
While flatbon are generally raced in circle competition, 
iNg. Boats ‘ottoms compete both in circle and drag rac- 
Ore an ah V-bottom hulls are used primarily in off- 
See al endurance races. 
so Hydrofoil; Hydroplane; Outboard motor. 


Motorcycle, also called motorbike, is a two- or three- 
wheeled vehicle powered by a petrol engine mounted 
midway between the front and rear wheels, A motorcy- 
cle has a much heavier and stronger frame than a bicy- 
cle, the vehicle from which it was developed. People in 
many parts of the world use motorcycles for transporta- 
tion or ride them for recreation and sport. Throughout 
the world the police use motorcycles for pursuit and 
traffic control because these vehicles can be manoeu- 
vred easily through traffic. In the United States, some 
fire departments use motorcycles to transport medical 
personnel to accident scenes. In the large cities of the 
United Kingdom and elsewhere, motor cycles are used 
for the delivery of documents and small packages. Most 
motorcyclists call their machines “bikes.” 

In most countries, traffic laws affect the operation of 
motorcycles as well as of cars and other kinds of vehi- 
cles. In a few countries, a motorcyclist needs only an or- 
dinary driver's licence. However, nearly all countries re- 
quire cyclists to have a motorcycle rider's licence, for 
which a person must pass a test. In order to pass this 
test, motorcyclists must be able to demonstrate skill in 
handling a motorcycle. Many countries also require mo- 
torcyclists to wear safety helmets and goggles. 

Many of the people of several European nations de- 
end on motorcycles for transportation to their jobs or 
to school. These nations include France, Germany, Great 
Britain, and Italy. But many motorcyclists use their bikes 
for recreation and sport rather than for transportation to 
jobs or school. Japan is the largest manufacturer of mo- 

torcycles. 

Kinds of motorcycles. Manufacturers produce mo- 
torcycles in a variety of sizes, types, and weights. The 
two main kinds are (1) those designed primarily for use 
on streets and other paved surfaces, and (2) those in- 
tended chiefly for off-the-road riding. The first group 
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consists of street and touring bikes and motor scooters. 
The second group includes cross-country bikes and 
such motorcyclelike vehicles as minibikes and minicy- 
cles, 

Street bikes are used on roads for short or long trips 
and for riding in town. They weigh from 110 to 230 kilo- 

“grams and can reach speeds of 80 to 130 kilometres per 
hour (kph). 

Touring bikes are street bikes that carry special 

» equipment for long-distance travel. For example, many 
are equipped with windshields to provide extra protec- 
tion against the wind. Touring bikes weigh from 230 to 
410 kilograms. Most touring bikes can travel as fast as 
160 kph. 

Cross-country bikes can travel on rough country 
trails, climb hills, and cross streams. They have wide 
tyres that provide traction on gravel and other rough 
surfaces. They weigh from 68 to 110 kilograms and go as 
fast as 110 kph. 

Motor scooters are not technically motorcycles, be- 
cause their engine is mounted over or directly in front 
of the rear wheel. They are also more compact than mo- 
torcycles and designed for use at lower speeds. In addi- 
tion, the driver of a motor scooter sits with both feet on 
a floorboard. 

Minibikes and minicycles have motorcycle-type en- 
gines but weigh less and are more compact than most 
motorcycles. They are not built for use on paved roads. 

Motorbikes include mopeds which are started by 
pedalling. Mopeds have an automatic transmission, and 
can reach a speed of 50 kilometres per hour. 


Parts of a motorcycle 


The first real motorcycle was invented in 1885 by Gottlieb 
Daimler, a German engineer. He put an engine on a bicycle. 


The parts of a motorcycle. A motorcycle has five 
major parts: (1) the engine, (2) the transmission system, 
(3) the wheels, (4) the brakes, and (5) the controls. A 
frame of steel or chrome tubing holds them together. 

The engine of a motorcycle has one to six cylinders. It 
operates on either a two-stroke or four-stroke cycle (see 
Petrol engine [Cyclel). The high voltage for the ignition 
of smaller engines is often generated by a magneto, 
while the larger engines are equipped with an induction 
coil or an elecrtonic ignition. 

The transmission system of most motorcycles con- 
sists of four, five, or six gears. Racing models may have 


as many as eight speeds, and some small models have 
asfew as two. A chain transmits the power of the engine 
ipthe rear wheel. In some large models, a drive shaft 
transmits the power to the rear wheel. 

The wheels. Most street motorcycles have steel- or 
quminium-rimmed wheels with tubeless tyres similar to 
those on cars. However, off-the-road bikes have rubber 
iubes inside the tyre that hold compressed air. Motorcy- 
letyres have a rounded tread pattern that provides the 
“Traction needed for leaning through turns. The front 

/ forks, an extension of the frame, help hold the front 
“wheel in place. They serve as a suspension system that 

' ushions the rider against bumps. A rear swing arm al- 
lows the rear wheel to move up and down, providing 
additional comfort when riding over roughly prepared 
“surfaces, 

The brakes. A motorcycle has front- and rear-wheel 
brakes, each of which works separately. The front brake 
supplies most of the stopping power. 

The controls. The rider uses various hand and foot 
controls to operate the motorcycle. Most older bikes 
have a kick starter, but a large number of recent models 
are equipped with an electric starter instead. A hand 
twist grip on the right handlebar controls the throttle, 
Which regulates the speed of the engine. A hand lever 
on the left handlebar operates the clutch. A hand lever 
onthe right handlebar controls the front brake, and a 
foot pedal controls the rear brake. On some bikes, the 
tear brake pedal operates both front and rear brakes. 
Most motorcycles have a second foot control for chang- 
"Ing gears, 

_ Motorcycling as a sport enables cyclists to compete 
in such events as dirt-track races, enduros (endurance 
" faces), and cross-country races. Dirt-track racing is a 
| oeer type of motorcycle competition. It includes 

e s run on flat, oval tracks and motocrosses, which 

n on rugged courses that have jumps, hills, and 

other obstacles. 

p orrec races are organized in a similar way to 
ii ae and are often held on car-racing tracks. Com- 
fe ns are organized internationally and held for dif- 

Tent types of motorcycles. 

f Ape The first real motorcycle was invented in 
Bcd, a Daimler, a German engineer. He at- 
Fine a our-stroke piston engine to a wooden bicycle 
first or the next few years, motorcycles remained 
Eval experimental. During the early 1900s, with con- 
fics o amenn; they developed into useful vehi- 
Tice as ay's motorcycles have the same general appear- 
b earlier models. But modern bikes are easier to 
engines and they have stronger frames, more powerful 
i / and more efficient brakes. 
the veld Coffin (1793-1880), was a leader of 
Ments a avery movement and women's rights move- 
antislave the United States. Mott helped establish two 
Both: oe and she and Elizabeth Cady Stanton, 
rights he. ormer, organized the nations first womens 
eeting. 
iy ae born in Nantucket, Massachusetts. Her fam- 
Tear Po Quakers, and she taught at a Quaker school 
Moved ighkeepsie, New York, in 1808 and 1809. She 
Minister Philadelphia in 1809. Mott became a Quaker 
‘Ve in re. 1821 and, like many other Quakers, was ac- 
e€ abolitionist movement. She became known 
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for her eloquent speeches 
against slavery. In 1833, 
Mott helped found the 
American Anti-Slavery So- 
ciety and the Philadelphia 
Female Anti-Slavery Soci- 
ety. She helped organize 
the Anti-Slavery Conven- 
tion of American Women 
in 1837. 

In 1840, Mott went to 
London as a delegate to 
the World Anti-Slavery 
Convention. However, the 
men who controlled the 
meeting refused to seat 
her and the other women delegates. Mott met Stanton, 
who was attending the meeting with her husband. An- 
gered by the convention's action, the two women 
pledged to work for women’s rights. 

In 1848, Mott and Stanton called a women’s rights 
convention in Seneca Falls, New York, where the Stan- 
tons lived. The men and women at this meeting passed a 
"Declaration of Sentiments.” This series of resolutions 
demanded more rights for women, including better ed- 
ucational and job opportunities and the right to vote. 

After 1848, Mott began to speak widely for both the 
abolition of slavery and for women’s rights. She also 
wrote a book, Discourse on Woman (1850). It discussed 
the economic, educational, and political restrictions on 
women in the United States and other Western nations. 
After slavery was abolished in the United States in 1865, 
Mott supported the movement to give blacks the right 
to vote. In 1864, she and other Quakers had founded 
Swarthmore College. 

Mott, Sir Nevill (1905- ),a British physicist, is a 
leading authority on the physical explanation of the 
properties of solids. He shared the Nobel Prize for phys- 
ics in 1977. His earlier work dealt mainly with metals and 
semiconductors, from which transistors are made. He 
also worked on the mechanism by which the /atent 
image (undeveloped image) is formed in a film, and 
upon which photography depends. Mott was born at 
Liverpool, and studied at Bristol and Cambridge. He was 
knighted in 1962. 
Motte and bailey. See Castle. 
Motuans are a group of about 10,000 people living in 
and around Port Moresby, Papua New Guinea. They are 
Melanesians and are relatively new to Papua New 
Guinea. The first members of this group reached the 
area about 5,000 years ago. The nearby Papuans have 
been there much longer. The Motuan language is re- 
lated to languages spoken in the New Hebrides and Fiji. 
Motuan women are expert makers of clay pottery, and 
for many centuries, the men traded pottery for sago 
with people living along the Gulf of Papua. Regular trad- 
ing expeditions known as hiri carried the pots in /akatois 
(sailing vessels). 
Mouflon. See Sheep (Wild sheep). 
Mould is a type of fungus that often grows on food. 
Like mushrooms, mildews, and all other fungi, moulds 
have no chlorophyll, the green colouring matter that 
lants use to manufacture food. Moulds must live on 
food made by plants or animals, or on decaying matter. 


Lucretia Mott 
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Some moulds live as parasites on animals, plants, or 
other fungi. 

Many common moulds can grow on bread, fruit, and 
other food. The b/ack bread mould often forms a cot- 
tony, soft, white growth on damp bread. The mould gets 
its name from the dark-coloured spores (tiny reproduc- 
tive bodies) that it soon produces. A group of moulds 
known as the blue moulds also may grow on bread. A 
green mould often grows on cheeses. Other moulds, 
called water moulds, are found in water and soil. 

Moulds develop from spores, When a spore of the 
black bread mould settles on damp food, it swells and 
begins to grow by producing tiny hyphae (threads). The 
hyphae form a tangled mass called a mycelium, which in 
turn produces aerial hyphae called sto/ons. Rootlike 
structures known as rhizoids anchor the stolons in the 
food. As the black bread mould matures, many upright 
fruiting bodies form above the rhizoids. Each fruiting 
body has a spore case, called a sporangium, at its end. A 
sporangium looks like a miniature pinhead and contains 
thousands of spores. When the spore case matures and 
breaks open, the spores are carried away by air cur- 
rents. These spores may settle on damp foods and 
grow, starting the reproductive cycle over again. Some 
moulds, such as Penicillium, produce chains of spores 
at the tips of certain hyphae, called conidiophores. 

Mouldy foods generally should be thrown away. But 
certain cheeses, such as Roquefort, owe their flavour to 
a mould that grows in them and ripens them. Moulds 
are also useful because they fertilize soil by breaking up 
dead organisms and waste material. Penicillium moulds 
produce the drug penicillin (see Penicillin). 

Scientific classification. Moulds belong to the division Eu- 
mycota, They are in the classes Phycomycetes and Ascomycetes, 
Deuteromycetes, Oomycetes, and Zygomycetes. 

See also Fungi; Mildew; Mycotoxin; Slime mould. 
Moulting is the process by which an animal sheds 
worn hair, skin, scales, feathers, or fur and grows a new 
body covering. Moulting often occurs at a definite time 
each year known as the animal's moulting season. 


A moulting snake rubs its nose against a rough surface, such 
as a rock or tree trunk, until its skin breaks away, Then it slides 
out of the old skin, leaving it turned inside out. The process 
takes only a few minutes, This snake is an albino corn snake. 


The process of moulting varies with different animals, 
Some animals have a hard outer covering, called an exo- 
skeleton, that is too firm to expand as the animal grows, 
These animals, including crabs, lobsters, and insects, 
must periodically shed their outer shell and grow a new 
one. The old exoskeleton becomes detached by fluid 
that appears beneath it. A new, soft exoskeleton grows 
in folds beneath the old, detached covering. The animal 
presses against the old exoskeleton, causing it to split, 
and wriggles out. The new exoskeleton then unfolds and 
hardens. Caterpillars of several kinds of butterflies shed 
their skin as many as five times as they grow. Adult in- 
sects do not moult. Lobsters, crabs, and similar animals 
moult irregularly throughout life. 

Many reptiles also moult throughout life. Snakes and 
lizards shed and replace their entire skin. Alligators and 
crocodiles shed and replace each of their scales individ- 
ually. This pattern of moulting is similar to that of birds. 

Birds shed their feathers at least once a year and 
grow a new set. Some songbirds moult three times a 
year, but not all feathers are shed each time. A complete 
moult typically takes four to six weeks and occurs in late 
summer. Worn feathers are pushed out by new ones in 
a regular pattern. In most birds, a feather used for flying 
is shed only after the one next to it is partly regrown. 
Thus, the bird maintains its ability to fly. Ducks, geese, 
and swans shed all their flight feathers at once and are 
flightless during their moulting season. Large birds may 
require more than a year to moult completely, or they 
may moult almost continuously. In many birds, moulting 
also plays an important part in courtship. Old, dull feath- 
ers are replaced by brightly coloured ones that help at- 
tract a mate. 

Many mammals shed their hair each spring. Some an- 
imals replace body parts during their moulting season. 
For example, deer replace their antlers. The lemming, an 
animal similar to a guinea pig, and the ptarmigan, a 
grouselike bird, replace their claws. 

Mound bird, also known as a megapode, is the name 
of a dozen species of game birds found from the Nico- 
bar Islands in the Indian Ocean, eastwards to the Philip- 
Pines and Australia. They are dull coloured, and most 
are about the size of a chicken. They have a unique way 
of incubating their eggs. The eggs are laid in mounds 
and burrows. The heat required for incubation comes 


The mound bird heaps mounds of decaying plants on its €995- 
The decaying material releases heat, which hatches the eggs- 


fom the sun or from decomposing plant matter. Mound 
building birds are also unique in that the young birds fly 
miya few hours after birth. The best known species is 
he mallee fowl of southern Australia (see Mallee fowl). 
scientific classification. Mound birds belong to the family 
Megapodidae. The mallee fowl is Leiopa ocellata. 
Mound builders were early North American Indians 
ho built large monuments of earth. They built the 
mounds as burial places and as platforms to hold tem- 
ples and the houses of chiefs. Thousands of mounds still 
and in Canada and the United States. They were built 
antirely by workers who carried loads of earth on their 
tacks, The mound builders had no horses or oxen and 
nowheeled vehicles. Many of the mounds consist of 
seral hundred tons of dirt, stone, and other materials. 
Archaeologists once believed the Indians could not 
ave built such huge structures. They thought the 
mound builders were a lost people who disappeared 
fom North America before the Indians came. But 
indian-made objects found in the mounds proved that 
e builders were Indians. According to another theory, 
indians learned mound building from the Vikings, who 
uplored part of the east coast of North America about 
AD. 1000, But the Indians began to build mounds at 
last 7,000 years ago, long before the Vikings arrived. 
The Adena culture began to build large mounds 
about 700 B.C. in what is now southern Ohio. The people 
ived in small villages and supported themselves by 
hunting, fishing, gathering wild plants, and perhaps a lit- 
tle farming. They were skilled at a variety of crafts, such 
às pottery and jewellery making. 
The Adena built mounds as burial places. Many 
Adena mounds are single heaps of earth, and some 
ave ditches around them. The Adena made these mon- 
uments by piling dirt, stones, or other materials over the 
dead, The size of a mound increased as bodies were 
added to it. Most of the dead were buried in simple 
graves in the mounds. However, the bodies of village 
kaders and other high-ranking people were placed in 
lng tombs before being covered with earth. Such tombs 
also held afew gifts for the dead person. A common gift 
Was a tobacco pipe made of clay or carved from stone. 
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The Hopewell culture flourished from about 
100 B.C. to about A.D. 500. It extended throughout pres- 
ent-day Ohio, Indiana, Michigan, Illinois, Wisconsin, 
lowa, and Missouri. The people cultivated a variety of 
crops, including corn and squash. Farming enabled 
Hopewell communities to support more people than the 
Adena villages did. The Hopewell also developed a vast 
trade network. Hopewell traders obtained shells and 
shark teeth from what is now Florida and pipestone, a 
soft stone used to make pipes, from present-day Minne- 
sota. They also got volcanic glass from the Wyoming 
area and silver from what is now Ontario. Many of these 
materials were made into gifts to bury with the dead. 

The Hopewell cremated some of their dead and put 
the ashes in burial mounds. They placed the ashes or 
the unburned dead in log tombs similar to the ones 
made by the Adena. The tombs contained many gifts, 
such as beads, bracelets, pipes, pots, tools, and weap- 
ons. The Hopewell believed a person's spirit used these 
articles in the next world. 

The Mississippian culture lasted from about 700 
until the 1700s, after the arrival of European settlers. It 
developed primarily in what became the southern 
United States and in the Mississippi Valley area. The 
Mississippian people raised livestock and grew crops. 
They built some of the earliest cities of North America. 

The largest Mississippian city was Cahokia, in pres- 
ent-day Illinois. It had a population of nearly 40,000 and 
probably had a complex form of government. Monk's 
Mound, the largest mound in Cahokia, is bigger at the 
base than the Great Pyramid of Egypt. Monk's Mound 
rises about 30 metres and covers about 6 hectares. Ca- 
hokia had more than 100 other mounds, Many were 
burial mounds, and others served as foundations for 
temples or for the houses of city officials. The Mississip- 
pian people adopted many customs from the Indians of 
what is now Mexico. 

Mount, in palmistry. See Palmistry. 

Mount Aetna. See Mount Etna. 

Mount Albert Edward is a peak in the Owen-Stanley 
Range in southeastern Papua New Guinea. It is about 
128 kilometres north of Port Moresby and rises to 3,993 


An eagle made of rocks 
spreads across the top ofa 
circular mound near Eaton- 
ton, Georgia, U.S.A. Many 
mounds in the southeastern 
United States were built by In- 
dians who belonged to the 
Mississippian culture. 
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metres above sea level. Its summit offers views of both 
the north and south coasts. Trees grow on its slopes up 
to a height of 3,000 metres. Only coarse grasses grow 
above this elevation. 
Mount Apo is the highest peak in the Philippines. It 
rises to a height of 2,954 metres. It lies in central Minda- 
nao, on the boundary between Cotabato and Davao, For 
location, see Philippines (terrain map). 

Mount Apo is classified as a semiactive volcano. Lava 
and ash from previous eruptions have made the soil of 
the region extremely fertile. The soil is particularly suit- 
able for growing coconuts and abacá (a plant used to 
make Manila hemp). Mount Apo has been turned into a 
national park to protect its forestry and wildlife. The 
park is a popular tourist attraction. Mount Apo is also 
popular with local mountaineers. 

Mount Ararat. See Ararat. 
Mount Athos. See Greece (Macedonia; terrain map); 
Religious life (The Eastern Orthodox Churches). 
Mount Augustus rises near the Lyons River, and 
northeast of Carnarvon in Western Australia. It is the 
__,, largest exposed rocky outcrop in the world. It measures 
“377 metres high, 8 kilometres long, and 3 kilometres 
across, It is twice the size of Ayers Rock. Mount Augus- 
tus is 1,106 metres above sea level. Geologists believe 
that it resulted from earthquake action in the past. 
Mount Bartle Frere is the highest peak in Queens- 
land, Australia, It rises to a height of 1,611 metres above 
sea level within the Bellenden Ker Range in northeastern 
Queensland. The mountain is not a significant tourist at- 
traction because of its isolated location. Visitors can 
reach it only by following a bush track through dense 
rainforest. It was named by the explorer George Elphin- 
stone Dalrymple in 1873 in honour of Sir Edward Bartle 
Frere, who was then president of the Royal Geographi- 
cal Society in London. 
Mount Bogong is the highest peak in Victoria, Aus- 
tralia, It rises to 1,986 metres above sea level in the Vic- 
torian Alps in northeastern Victoria, It can be reached 
only by climbing along rugged bush trails. Some hiking 
facilities are provided on the slopes of the mountain, 
Winter snows may remain on parts of Mount Bogong 
until November. When the snow melts in spring, many 
wildflowers bloom, 
Mount Bruce is a peak near the Hamersley Ranges in 
Western Australia, Mount Bruce rises to 1,227 metres 
above sea level. It is within the rich iron ore deposits 
area of the Pilbara region of Western Australia. In 1968, 
a company was formed to develop the mineral deposits 
in the Mount Bruce area. 

The explorer Francis Gregory discovered the moun- 
tain in 1861 and named it after Lieutenant Colonel John 
Bruce, who was then commandant of troops in Western 
Australia. 

Mount Buffalo is an Australian tourist resort and ski 
centre in the Buffalo Plateau within the Victorian Alps, 
Mount Buffalo rises to 1,723 metres above sea level. A 
480-metre chair lift and several ski tows cater for skiers 
in winter. Summer tourist attractions include swimming, 
horse riding, and hiking, The explorers Hamilton Hume 
and William Hovell named Mount Buffalo on their over- 
land journey to Port Phillip in 1824. 

Mount Buller is a resort for snow skiing in Victoria, 
Australia. Its peak rises to 1,807 metres above sea level. 


It lies about 200 kilometres northeast of Melbourne, in 
the Australian Alps. 

Mount Carmel extends 21 kilometres in northwestern 
Israel from the Esdraelon Valley to the south coast of the 
Bay of Haifa. Mount Carmel rises 546 metres above sea 
level. For the location of Mount Carmel, see Israel (map). 
Mount Cook is the highest peak in New Zealand. It 
rose to 3,764 metres above sea level, but recently suf- 
fered a major landslide, which is thought to have re- 
duced its height to an estimated 3,753 metres. Mount 
Cook is the highest point in the Southern Alps of the 
South Island. It is situated in Mount Cook National Park. 
The Hermitage, a government-run hotel, and a motel 
provide accommodation. Ski plane tours take visitors to 
the surrounding glaciers and snow fields. 

The Maoris called the mountain Aorangi, meaning 
cloud piercer. \n 1851, it was named in honour of the 
British explorer Captain James Cook by Captain John 
Lord Stokes, during his survey in the ship Acheron. The 
first serious attempt to climb Mount Cook was made in 
1882, when W. A. Green and two Swiss guides climbed 
to within 60 metres of the summit. On Christmas Day, 
1894, three New Zealanders, Jack Clark, Tom Fyfe, and 
George Graham, set foot on the top for the first time. 
See also New Zealand (picture: Majestic Mount Cook). 
Mount Egmont is a volcanic mountain near the west- 
ern coast of the North Island of New Zealand, Its peak is 
2,518 metres above sea level. The mountain is the chief 
physical feature of the province of Taranaki. Egmont has 
an almost perfectly shaped volcanic cone, similar in ap- 
pearance to the cone of Mount Fuji in Japan. Experts be- 
lieve that Mount Egmont last erupted more than 300 
years ago. The upper slopes of the mountain form the 
Egmont National Park. 


Mount Cook, the highest peak in New Zealand, is in the South- 
ern Alps of the South Island, 


nt Etna is one of the world’s most famous active volcanoes. 
erupted at least 260 times since its first recorded eruption 
about 700 B.C. This eruption took place in 1983. 


4 ount Elbrus, the highest mountain in Europe, rises 
105,633 metres in the Caucasus Mountains. Mount El- 
brus lies about 240 kilometres from Tbilisi, Georgia. 

lore than 20 glaciers, covering about 142 square kilo- 


ia nt Everest, in the Himalaya range on the frontier of Tibet and Nepal, is the highest mountain 
world. The lofty, snow-covered peak rises about 9 kilometres above sea level. 
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metres, descend from the mountain. See also Mountain 
(table; picture chart). 

Mount Erebus is the most active volcano on the con- 
tinent of Antarctica. It rises to a height of 3,794 metres 
above Ross Island in McMurdo Sound, a bay of the Ross 
Sea. In 1979, an Air New Zealand DC10 crashed into 
Mount Erebus during a sightseeing flight over Antarc- 
tica. All 257 people on board were killed. 

See also Antarctica. 

Mount Etna is one of the most famous volcanoes in 
the world. It rises to 3,390 metres on the eastern coast of 
the island of Sicily. Part of the mountain's base, which is 
about 160 kilometres around, lies on the Mediterranean 
Sea. 

Mount Etna (sometimes spelled Aetna) makes a col- 
ourful picture with its snow-covered peaks, the forests 
growing on its slopes, and the orchards, vineyards, and 
orange groves about its base. The region around Etna is 
the most thickly populated area of Sicily. Nearby are the 
cities of Catania and Acireale, and 63 villages. 

The first recorded eruption of Mount Etna occurred 
about 700 B.C. There have been at least 260 eruptions 
since then, some extremely violent. About 20,000 people 
were killed in an earthquake that accompanied a 1669 
eruption. Several towns were destroyed in 1950 and 
1951. Violent eruptions in 1960 ripped a hole in the 
mountain's east side. Eruptions also occurred several 
times in the 1970s and 1980s. 

See also Mountain (picture chart); Volcano (The study 
of volcanoes). E 
Mount Everest is the highest mountain in the world. 
It rises about 9 kilometres above sea level. Everest is one 
of the mountains that make up the Himalaya, on the 
frontiers of Tibet and Nepal, north of India (see Nepal 


{map)). 
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On the peak of Mount Ever- 
est on May 29, 1953, Edmund 
Hillary and Tenzing Norgay 
rested and took photographs 
for about 15 minutes before 
beginning their descent. They 
were members of a British ex- 
pedition led by Sir John Hunt. 
They became the first men to 
reach the top. 


Surveyors disagree on the exact height of Mount Ev- 
erest. A British government survey in the middle 1800's 
set the height at 8,840 metres. The 1954 Indian govern- 
ment survey set the present official height at 8,848 me- 
tres. But a widely used unofficial figure is 8,882 metres. 

Mount Everest was named after Sir George Everest 
(1790-1866), a British surveyor general of India. Tibetans 
call Mount Everest Chomolungma. Nepalese call the 
mountain Sagarmatha. 

Mount Everest is, geologically, a relatively young 
mountain, formed from folded limestone rock that is still 
being forced slowly upward by the movement of land 
masses below it. Ice sheets cover the sides of the moun- 
tain, although the summit, peaks, and ridges are kept 
clear by strong winds. Conditions are too inhospitable 
to support much plant or animal life. 

Many climbers have tried to scale Mount Everest 
since the British first saw it in the 1850's, Avalanches, 
crevasses, and strong winds have combined with ex- 
treme steepness and thin air to make the climb difficult. 

The first attempts began in the 1920's. There were ten 
expeditions, mainly by British and Swiss mountaineers 
with the assistance of Sherpas as guides and porters, 
between 1921 and 1952. Some attempts came close to 
success, but conditions defeated the climbers. The 
eventual conquests of the peak came partly as a result of 
increased knowledge and of improved equipment 
which had been developed during this period. This in- 
cluded insulated footwear and clothing, portable oxy- 
gen cylinders, and lightweight radio equipment. 

On May 29, 1953, Sir Edmund Hillary of New Zealand 
and Tenzing Norgay, a Nepalese Sherpa tribesman, be- 


came the first men to reach the top. They were members 
of a British expedition led by Sir John Hunt. It left Kath- 
mandu, Nepal, on March 10, 1953, and approached the 
mountain from its south side—which had been called 
unclimbable. As the climbers advanced up the slopes, 
they set up a series of camps, each with fewer members. 
The last camp, one small tent at 8,504 metres, was estab- 
lished by Hillary and Tenzing Norgay, who reached the 
summit alone. See Hillary, Sir Edmund P. 

In 1956, a Swiss expedition climbed Mount Everest 
twice. The expedition also became the first group to 
scale Lhotse, the fourth highest peak in the world and 
one of the several summits that make up the Mount Ev- 
erest massif. 

In 1963, Norman G, Dyhrenfurth led a United States 
expedition that climbed Mount Everest. On May 1, two 
members of the expedition, Thomas F. Hornbein and 
William F. Unsoeld, became the first people to scale the 
difficult west ridge. They reached the top on May 22. 

On September 24, 1975, Dougal Haston and Doug 
Scott became the first climbers to reach the top of 
Mount Everest by climbing the mountain's southwest 
face. Haston and Scott were part of a British expedition. 
On May 10, 1980, two members of a Japanese expedi; 
tion, Takashi Ozaki and Tsuneo Shigehiro, became the 
first people to reach the top from the north. í 

On May 5, 1988, two expeditions reached the top 0 
Mount Everest from opposite sides for the first time. 4 
The climbing teams consisted of members from cun 7 
Japan, and Nepal. A team of three began in Nepal an! 
climbed the mountain's south face. A team of eight 
began its climb of the north face in Tibet. 


Some Sherpa tribesmen claim a creature they call the 
Yeti, or Abominable Snowman, lives around Mount Ev- 
trest. But climbers have not seen it. 
See also Abominable Snowman; Mountain (picture 
thart); Asia (picture). 
Mount Fuji is the highest mountain in Japan (3,776 me- 
tes). Mount Fuji lies on the island of Honshu, about 97 
Kilometres west of Tokyo. The Japanese call the moun- 
tin Fuji-yama or Fuji-san. Fuji has long, symmetrical 
Slopes. Its top often is hidden by clouds. Its crown of 
Snow melts in summer. 
The Japanese have long considered Mount Fuji a sa- 
e mountain, and more than 50,000 pilgrims climb to 
summit every year. The top contains an inactive vol- 
tano crater, 
oe also Japan (picture); Mountain (picture chart). 
bunt Godwin Austen. See K2. 
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An Everest expedition es- 
tablishes a camp at each stage 
of the climb. This is a camp- 
site of the British Everest ex- 
pedition of 1987, which at- 
tempted to climb the 
unconquered northeastern 
ridge. Snowstorms defeated 
the climbers and the attempt 
was abandoned. 


Mount Isa (pop. 23,348) is a city in northwestern 
Queensland, Australia, about 966 kilometres west of 
Townsville. It is linked by road with Townsville, Bris- 
bane, Alice Springs, and Darwin. Mount Isa is the site of 
one of the richest and largest underground mines in the 
world. Copper, silver, lead, and zinc are found close to- 
gether, but are mined and treated separately. 

The Mount Isa field was discovered by John Campbell 

Miles, a prospector, in 1923. But large-scale copper min- 
ing did not begin until 1953. 
Mount Kanchenjunga, also called Kinchinjunga, is 
the third highest mountain in the world. It rises to 8,598 
metres. The mountain is part of the Himalaya, and stands 
about 160 kilometres east of Mount Everest, between 
Nepal and the Indian state of Sikkim. A British expedi- 
tion climbed it for the first time in 1955. 

See also Mountain (picture chart). 


Mount Fuji, overlooking 
Lake Kawaguchi, rises 3,776 
metres on the Japanese island 
of Honshu. It has been consid- 
ered sacred since ancient 
times. Each summer, thou- 
sands of Japanese make a pil- 
grimage to the top. 
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Mount Kenya is an extinct volcanic cone in central 
Kenya, East Africa, 110 kilometres from Nairobi. It is 
5,199 metres high, the second tallest mountain in Africa. 
Mount Kenya has glaciers on its slopes. Sir Halford Mac- 
kinder, an Englishman, first climbed it in 1899. 

See also Mountain (picture chart). 

Mount Kilimanjaro. See Kilimanjaro. 

Mount Kosciusko is the highest peak in Australia. It 
rises 2,228 metres above sea level in the Australian Alps 
in southeastern New South Wales, within the Kosciusko 
National Park, For location, see New South Wales (map). 
The Kosciusko National Park covers 5,439 square kilo- 
metres. The main road to Mount Kosciusko is through 
Cooma and Jindabyne. Motorists can drive from Jin- 
dabyne to the top of Mount Kosciusko in summer. 
Mount Kosciusko is 390 kilometres southwest of Syd- 
ney. 

Mount Kosciusko is a main winter ski resort of Aus- 
tralia. Many hotels, motels, and ski lodges provide ac- 
commodation for skiers on the Summit Road leading 
from Jindabyne to Mount Kosciusko. Leading skiing cen- 
tres include Wilsons Valley, Smiggin Holes, Diggers 
Creek, Perisher Valley, and Charlotte Pass. The winter ski 
season lasts from June to October, 

Summer tourist attractions include trout fishing in 
streams and lakes, trail-riding, picnicking, golf, swim- 
ming, bushwalking, motor-touring, chair-lift riding, and, 
especially in January, wildflower displays. Scenic attrac- 
tions within the Kosciusko National Park include the Yar- 
rangobilly Caves on the Yarrangobilly River and the 
Cooleman Caves at Cooleman, northeast of Yarrango- 
billy; the Snowy Mountains Hydroelectric Scheme; Lake 
Eucumbene; and Thredbo, a large ski resort. 


Mount Kosciusko, Australia’s highest mountain, has a trigono- 
metric station, surveyor's reference point, at the summit. 


Mount Kosciusko was discovered by the Polish-born 
explorer Sir Paul Edmund de Strzelecki in 1840. He 
named it after the Polish patriot Thaddeus Kosciusko. 
Strzelecki was probably also the first man to climb 
Mount Kosciusko. But some historians claim that the 
mountain he climbed and named was in fact the peak 
now known as Mount Townsend, Australia’s second 
highest mountain. 

Mount Lamington is a volcano in Papua New Guinea 
that erupted in 1951. It rises to 1,798 metres above sea 
level within the Hydrographer's Range. Mount Laming- 
ton erupted on Sunday, Jan. 21, 1951, causing the deaths 
of 2,942 people, including 35 Europeans. The local peo- 
ple did not know that Mount Lamington was a volcano. 
Mount Lofty Ranges are a series of hills extending 
from Peterborough to Cape Jervis, in South Australia. 
Mount Bryan (934 metres above sea level) and Mount 
Lofty (727 metres) are two of the highest peaks, The 
River Torrens rises in the ranges. The average rainfall is 
120 millimetres a year. Farmers grow apples, pears, and 
cherries on the higher slopes. They rear dairy cattle and 
pigs in the wetter, less rugged parts and grow grapes 
and almonds on the lower slopes. 

Mount Logan is the highest peak in Canada and the 
second highest peak in North America. It rises to 5,951 
metres and lies in the Saint Elias Range in the southwest 
corner of the Yukon Territory, near the Alaska boundary. 
The peak was named after Sir William E. Logan, director 
of the Canadian Geological Survey from 1842 to 1869. 
Until 1898, Mount Logan was believed to be the highest 
peak in North America. Then surveyors measured 
Mount McKinley in Alaska (see Mount McKinley). 

See also Mountain (picture chart). 

Mount Makalu is the fourth highest mountain in the 
world. Makalu stands in the Himalaya about 16 kilome- 
tres southeast of Mount Everest, on the border between 
Nepal and Tibet. The mountain's highest peak, Makalu I, 
rises to 8,481 metres. Makalu II is 7,660 metres high. In 
1955, a group of French mountaineers led by Jean 
Franco became the first people to climb to the top of 
Makalu. 

See also Mountain (picture chart). 

Mount Marcy. See Adirondack Mountains. 

Mount McKinley, in Alaska, U.S.A., is sometimes 
called the top of the continent because it has the highest 
peak in North America. The mountain actually has two 
peaks—the South Peak, which is 6,194 metres high; and 
the North Peak, which rises to 5,934 metres. For many 
years, the height of the South Peak was believed to be 
6,178 metres. But in 1956, after 10 years of surveys, the 
U.S. Geological Survey established the height as 6,194 
metres. 

Mount McKinley is part of the Alaska Range. It was 
named after William McKinley, who served as president 
of the United States from 1897 to 1901. The Athabaskan 
Indians of Alaska called the mountain Denali, which ; 
means The Great One or The High One. Mount Mckin- 
ley is the chief scenic attraction of Alaska’s Denali Na- 
tional Park and Preserve. The north side of the mountain 
represents one of the world’s greatest unbroken preci- 
pices (steep cliffs). mr 

Between 1903 and 1913, at least 11 expeditions trie¢ ; 
unsuccessfully to climb to the summit of Mount Mc 
ley. In 1906, Frederick A. Cook claimed to have been the 


fist person to reach the summit. But his claim was dis- 

uted, and it was found to be false in 1910. 

Also in 1910, a group of miners and prospectors, 
tilled the Sourdough party, climbed Mount McKinley. 
they said they had reached the top and claimed to have 
wected a flagpole at the summit. In 1913, Hudson Stuck, 
Harry Karstens, and two companions became the first 
people to climb to the top of the South Peak. From 
there, they sighted the flagpole planted by the Sour- 
dough party on the slightly lower North Peak. In 1932, 
Aired Lindley, Harry Liek, Erling Strom, and Grant Pear- 
son became the first people to ascend both peaks, 
Mount Meron. See Israel (Land). 

Mount Nebo was the peak in the Mount Pisgah range 

from which Moses saw the Promised Land. According 

othe Bible (Deut. 34:5), he died there. Mount Nebo is 
probably Jabal an Naba, in present-day Jordan. A shrine 
tothe Babylonian god Nebo may have stood on the 
mountain, 

See also Mount Pisgah. 

Mount Newman is one of the main iron ore mining 

areas in the Pilbara region of Western Australia. 

Iron ore deposits in Western Australia lie under a 
mountainous area stretching from the Hamersley Range 
othe East Kimberleys. This area covers 442,000 square 
Kilometres. It contains one of the largest known deposits 
oiron ore in the world. Geologists estimate these de- 
posits at more than 24,000 million metric tons. They cal- 
tulate that, at the present rate of production, these re- 
serves should last for 400 years. The modern township 
Newman, which was opened in 1981, has developed 
fom a closed mining community into an ordinary town. 

Production of ore from the mine is a complicated 
process, First, miners drill holes, which are then filled 
With explosives, Each blast shatters up to 300,000 metric 
‘ons from the bench face. Electrically powered shovels 
Stoop up to 50 metric tons of broken material at a bite 
ind load it onto dump trucks. The trucks, which can 
old up to 190 metric tons, carry the ore to crushers. 
£ ore is then taken by conveyor to piles over train- 
Sading tunnels. Roof chutes load 13 cars at a time with 
metric tons of ore each. After the train is loaded, it 
Makes the 426-kilometre journey to Port Hedland, travel- 
Ng over Australia’s longest privately owned railway. 
pr Port Hedland, the ore is exported to Japan, which 

i Ount Newman's main overseas buyer. 

5 n 1876, the explorer Ernest Giles visited the Ophthal- 
Range, where Mount Newman is located. He named 

e range because the sand affected the eyes of most of 

` Party. Government geologists have known that there 

poe in this region since the 1880. Surveys in 1960 

ae that the deposits were extremely large. Mount 
‘i man commemorates the name of A. W. Newman, a 

ig ie West Australian surveyor, who died while work- 

ih the outback in 1896. 

j ety the Australian federal government began to 
hes an on the export of iron ore. Site work began at 
oun Newman in 1967. $ 

ae Of Olives is a low range of hills about 0.8 kilo- 
Ran of Jerusalem. It is also called Mount Olivet. 

Make hi 9 to the Bible, Jesus went down from Olivet to 

hig ieee triumphal entry into Jerusalem. Each night of 

tight peek He returned to Olivet (Luke 21:37) until the 
of His betrayal. Acts 1 names Olivet as the place 


h 
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from which He rose into Heaven. The Church of the As- 
cension is located on Mount Olivet where the Ascen- 
sion is supposed to have occurred. 

See also Gethsemane; Jerusalem (illustration: Jerusa- 
lem at the time of Jesus Christ); Jesus Christ (The trial). 
Mount Olympus. See Olympus. 

Mount Ossa is the highest peak in the Australian is- 
land state of Tasmania. It rises to a height of 1,617 me- 
tres above sea level in the centre of the island. For the 
location of Mount Ossa, see Tasmania (map). 

Mount Palomar Observatory. See Palomar Ob- 
servatory. 

Mount Parnassus. See Parnassus. 

Mount Pinatubo is an active volcano in the Zambales 
Mountains, in the west central region of the Philippine 
island of Luzon. The volcano lies about 88 kilometres 
northwest of Manila. It rises to 1,745 metres, and is one 
of the highest in the range. Mount Pinatubo erupted 
several times in June 1991 after having lain dormant for 
more than 600 years. The eruptions killed more than 300 
people, and completely destroyed several villages. 


Mount Pinatubo, photographed from space in 1991, poured 
rivers of mud and ash into nearby valleys and towns. 


Crops and vegetation were devastated over a wide area 
by volcanic ash. The ash also damaged buildings in 
many towns and villages, including the town of Angeles 
nearly 20 kilometres away, and the coastal town of Olon- 
gapo more than 30 kilometres to the south. About 
108,000 homes were destroyed or damaged. Smaller 
eruptions occurred in July and August 1992. 

The eruptions of June 1991 hurled thick columns of 
gas and ash into the atmosphere to a height of up to 
9,000 metres. A belt of volcanic debris encircled the 
equator and caused weather changes worldwide. 
Mount Pisgah is a small mountain range in central 
Jordan. According to the Bible (Deut. 34:1), Moses saw 
the Promised Land from its highest peak, Mount Nebo. 
The mountain towers 802 metres. The Pisgah range rises 
east of the River Jordan. The northern half of the Dead 
Sea lies southwest of the range. This range was part of 
the ancient kingdom of Moab in Palestine. Balak, a king 
of Moab, built his seven altars for the prophet Balaam 
on Mount Pisgah, offered sacrifices, and asked Balaam 


to curse the Hebrew people. 
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Mount Rainier, in Mount Rainier National Park, is the 
highest mountain in the state of Washington, U.S.A. 
Gassy fumes still rise from its great volcanic cone, but 
its deeply cut slopes show that the volcano was largely 
formed long ago. The peak is 4,392 metres above sea 
level, Roads lead through fine cedar and fir forests to 
the mountain. Mountain torrents, patches of red 
heather, and white avalanche lilies line these scenic 
routes. Indians of the Northwest called Rainier the 
Mountain that was God. 

Hazard Stevens and P. B. Van Trump were the first to 
climb to the mountain's top. They climbed it by way of 
the Gibraltar Route in 1870. The climb to the top is a real 
test of endurance. Deep crevasses, ice caves, and steep 
cliffs make shorter climbs exciting. With experienced 
guides, such climbing is not dangerous. 

Paradise Valley, with hotel accommodations, perches 
at 1,650 metres on the slope near the timber line on 
Mount Rainier, Paradise Valley lies between the Nis- 
qually and Paradise glaciers. Twenty-six glaciers feed the 
swift streams and tumbling waterfalls which roar 
through the glacial valleys. Wild flowers of every colour 
border the glaciers. The Nisqually and the Cowlitz gla- 
ciers are the most often explored of the ice regions in 
the park. The Wonderland Trail encircles the mountain. 
Its 140-kilometre length can be covered in about a week. 

See also Mountain (picture chart). 

Mount Ruapehu is the highest mountain in the North 
Island of New Zealand. It rises 2,797 metres above sea 
level, about 320 kilometres north of Wellington. The 
mountain is a volcano, and the lake in its crater contains 
hot water. Ice and snow surround the lake, Ruapehu has 
some of the country's best ski slopes. Three chair lifts 


take skiers in stages to a height of 2,198 metres. A gov- 
ernment hotel for tourists, the Chateau Tongariro, 
stands at the foot of the mountain. 

Mount Rushmore National Memorial is a huge 
carving on a granite cliff called Mount Rushmore in the 
Black Hills of South Dakota, U.S.A. Mount Rushmore Na- 
tional Memorial shows the faces of four American Presi- 
dents: George Washington, Thomas Jefferson, Theodore 
Roosevelt, and Abraham Lincoln. The head of Washing- 
ton is as high as a five-storey building (about 18 metres). 
This is to the scale of a human being 142 metres tall. 

Gutzon Borglum designed the memorial and super- 
vised most of its work. Workers used models that were 
one-twelfth actual size to obtain measurements for the 
figures. The workers cut the figures from Mount Rush- 
more’s granite cliff with drills and dynamite. Work on 
the memorial began in 1927 and continued, with lapses, 
for over 14 years. Borglum died in 1941, before the me- 
morial was completed, and his son Lincoln finished the 
work. 

Mount Rushmore stands in the mountains 40 kilome- 
tres from Rapid City. The memorial rises 1,745 metres 
above sea level, and more than 150 metres above the 
valley. Thus, Mount Rushmore stands taller than the 
Great Pyramid of Egypt (see Pyramids). 

Mount Saint Elias. See Saint Elias Mountains. 
Mount Saint Helens is a volcano in the Cascade 
Mountains, 153 kilometres south of Seattle, Washington, 
U.S.A. The volcano has erupted several times since 1980. 
Fifty-seven people died in the 1980 eruptions. The erup- 
tions also caused hundreds of millions of dollars of 
damage to the surrounding area. The volcanic explo- 
sions blasted away more than 300 metres from the peak 


Mount Rushmore in South Dakota, U.S.A. has the largest figures of any statue in the world. The 
head of George Washington, above left, is as high as a five-storey building. The other heads, /eft to 
right, are Thomas Jefferson, Theodore Roosevelt, and Abraham Lincoln. 


Mount St. Helens caused many deaths and enormous damage 
southwestern Washington, U.S.A, after erupting in 1980, 

bove. The eruptions were the first in continental United States 
‘itside Alaska since 1921. 


ind created a huge crater. The volcano’s elevation after 
‘he 1980 eruptions was 2,549 metres above sea level. 
The eruptions of Mount St. Helens were the first to 
itcur in the continental United States outside Alaska 
aq 7, when Lassen Peak in northern California last 
Mount St. Helens has erupted many times in the past 
p years, but it was inactive from 1857 until 1980. Hot 
and rocks from the 1980 eruptions started forest 
) Sand melted snow covering the upper slopes of the 
Duntain. The resulting floods and mud slides washed 
ay buildings, roads, and bridges. Explosions knocked 
n millions of trees. The eruptions also spread a 
layer of volcanic ash over a wide area, destroying 
°ps and wildlife and blanketing cities. Geologists ex- 
i Mount St. Helens to erupt from time to time. 
E Sinai. See Sinai. i 
bse, Stromlo Observatory is the largest optical 
vatory in Australia. It lies on the southern outskirts 
built ao The largest instrument in use is a British- 
nti 0-millimetre reflector that has made important 
utions to the knowledge of astronomy in the 
ent Sa HMemisphere. It is aided by specialized equip- 
: i ich includes an Australian-designed and -built 
Ddete fa ‘@ph—an instrument that enables astronomers 
a tom the temperature, mass, and velocity of 
Ments at analysis of their light spectrum. Other instru- 
Si ing S use at Mount Stromlo—and at its field station, 
tlude die ing, in northwestern New South Wales—in- 
tilim S millimetre, 762-millimetre, and 1,016- 
th Univer reflectors. Also at Mount Stromlo, the Swed- 
versity of Uppsala operates a Schmidt camera 


i 
i 
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with a 660-millimetre reflector. The Mount Stromlo Ob- 
servatory was established in 1911. 

Mount Tambora. See Volcano (table). 

Mount Tom Price lies in the Hamersley Ranges in 
Western Australia. The Hamersley Ranges where Mount 
Tom Price is located contain one of the richest known 
deposits of iron ore in the world. It lies 1,660 kilometres 
nonn of Perth. For location, see Western Australia 
map). 

Huge mechanical shovels and other complex equip- 
ment are used to extract the ore from open-cut sites. 
Some sections work for three shifts a day. 

The climate of this dry, subtropical region can be try- 
ing. In summer, cyclonic storms bring heavy rain during 
the monsoon season. But the total rainfall each year is 
only 229 to 330 millimetres. The temperatures can be as 
high as 49°C in summer and as high as 29°C in winter. 

The company responsible for mining the iron ore has 
spent more than 110 million Australian dollars on build- 
ing a 288-kilometre railway to Dampier, where it devel- 
oped deepwater harbour facilities and set up a pellet- 
making factory. Ore is exported to Japan and Europe. 

The Hamersley Range where the mine is situated was 
visited by the explorer Francis Thomas Gregory in 1861. 
He named the range after Ed Hamersley, a settler at 
Guildford in Western Australia who had contributed 
generously to his expedition. Gregory wrote of the pres- 
ence of iron ore, but he did not realize the immense 
quantities available. He was more interested in the pos- 
sible discovery of gold. 

A company was formed in 1962 to mine leases cover- 
ing a large area that included the Mount Tom Price de- 
posits. The pellet-making factory in Dampier began op- 
erations in 1966. 

Mount Townsend is Australia's second highest 
mountain. It rises 2,210 metres above sea level in the 
southeastern corner of New South Wales near Lake Al- 
bina. Mount Kosciusko (2,228 metres), Australia's highest 
mountain, lies to the south. Both mountains are part of 
the Snowy Mountains range. At first, Mount Townsend 
was named Mount Kosciusko because it was thought to 
be the highest peak in Australia. It was later renamed 
after the man who made the first complete survey of the 
region. 

Kaat Vernon was the home of the first president of 
the United States, George Washington. It lies in Fairfax 
County, Virginia, U.S.A, about 24 kilometres south of 
Washington, D.C. The tomb of George and Martha 
Washington is also at Mount Vernon. More than a mil- 
lion tourists visit this national shrine each year. The 
present estate covers about 202 hectares. 

Washington lived at Mount Vernon as a farmer be- 
fore he was called upon in 1775 to take command of the 
Continental Army in the American Revolution. When the 
war ended, he came back to Mount Vernon to retire. But 
his service to his country was not finished. In 1789, he 
was elected as the first President of the United States. At 
the end of his second term, Washington returned to the 
estate to live quietly until his death two years later. 

The mansion is a large, comfortable building with 
white pillars. It stands on a high bluff overlooking the 
Potomac River. There are 19 large rooms in the two-and- 
a-half storey building. The attic has dormer windows. 
The mansion is built of wood, but the board siding on 
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Mount Vernon in Virginia, U.S.A., was the home of George 
Washington, the first president of the United States. 


the outside is arranged to make it look like stone. The 
house has great dignity and beauty. 

About 15 smaller buildings stand at the sides and be- 
hind the mansion, Some were living quarters for the 
servants and craftworkers. Others housed farm tools 
and animals. Nearly everything Washington's family 
needed was grown or made on the plantation, which at 
that time totalled about 3,200 hectares. 

The grounds around the mansion add to the beauty of 
the estate. A wide, green lawn sweeps away from the 
east porch, and ends in a park at the foot of the hill. 
Flower gardens, and fruit and shade trees surround the 
buildings on the estate. Washington himself planted 
many of the trees which still flourish. The simple ivy- 
covered tomb where George and Martha Washington 
are buried stands at the foot of a hill, south of the house. 

By 1853, the estate was in a rundown condition be- 
cause it could not be maintained as a self-supporting 
farm, Then a group of women formed the Mount Ver- 
non Ladies’ Association to save the grounds and build- 
ings, These women aroused public interest in the proj- 
ect. Gifts of money from people in all parts of the 
country enabled them to buy the estate, They restored 
buildings which had fallen into ruin, and repaired the 
mansion, Thus the president's home was saved to be- 
come a memorial, The Mount Vernon Ladies’ Associa- 
tion of the Union now cares for the estate. 

Mount Vesuvius. See Vesuvius, 

Mount Victoria is a peak at the eastern end of the 
Owen-Stanley Range in Papua New Guinea. It rises to a 
height of 4,036 metres above sea level. The part of the 
range that includes Mount Victoria is rugged and steep 
with no low passes. 

Mount Wellington is one of the chief tourist attrac- 
tions in Tasmania, Australia. It rises to a height of 1,270 
metres above sea level, overlooking Hobart, on the Der- 
went estuary. Geographers regard Mount Wellington as 
a plateau, not a mountain, because it does not have an 
outstanding peak. Tourists can drive to its top and get 
an impressive view of the city of Hobart, the River Der- 
went, and Frederick Henry Bay, 


Mount Wilhelm is the highest peak in Papua New 
Guinea. It lies in the Bismarck Range, about 56 kilome- 
tres northwest of Goroka, and rises to a height of 4,509 
metres above sea level. Its summit is often snow- 
capped, and little vegetation grows on its slopes at alti- 
tudes higher than 3,000 metres, 

Mount Wilson Observatory is an astronomical ob- 
servatory in southwestern California, U.S.A. It stands on 
Mount Wilson, 1,740 metres above sea level, about 16 
kilometres northeast of Pasadena. The observatory has 
its offices, laboratories, and instrument shops in Pasa- 
dena. The observatory also maintains an extensive col- 
lection of observational records that is consulted by as- 
tronomers from all over the world. 

George E. Hale, an American astronomer, founded 
the observatory in 1904. It originally specialized in the 
study of the sun and is still a leading centre for research 
on magnetic and velocity fields on the solar surface. The 
observatory has two solar telescopes, which are 
mounted in towers 46 and 18 metres high. It also has 
one reflecting telescope with a diameter of 152 centime- 
tres. This instrument is used in spectroscopic and re- 
lated studies of stars and nebulae (clouds of dust and 
gases). Astronomers made many important discoveries 
with a 254-centimetre reflecting telescope that the ob- 
servatory operated until 1985. For example, the Ameri- 
can astronomer Edwin P. Hubble discovered the expan- 
sion of the universe with the aid of this instrument (see 
Universe [Size of the universe)), 

Research conducted at the Mount Wilson Observa- 
tory is supplemented by studies at the Las Campanas 
Observatory in northern Chile, The Carnegie Institution 
constructed the Las Campanas facility to provide astron- 
omers with access to the southern half of the sky. The 
observatory stands on Las Campanas ridge, about 40 
kilometres east of La Serena. A 102-centimetre reflecting 
telescope was completed there in 1971, and a 10-inch 
reflector began operating in 1977. The 100-inch instru- 
ment is specially designed to produce both wide-angle 
survey photographs and detailed pictures of stars and 
galaxies, 

Until 1980, the Mount Wilson and Las Campanas Ob- 
servatories and the Palomar Observatory near San 
Diego were operated jointly by the Carnegie Institution 
of Washington and the California Institute of Technol- 
ogy at Pasadena. They were called the Hale Observato- 
ries, In 1980, the California Institute of Technology as- 
sumed sole administrative control of the Palomar 
Observatory. The Carnegie Institution continued to 0p- 
erate the Mount Wilson Observatory until 1989. That 
year, administrative control of the observatory was 
transferred to the Mount Wilson Institute, a private Or 
ganization. 

See also Palomar Observatory; Telescope. 

Mount Woodroffe is a bare, rugged peak in the 
Musgrave Ranges in South Australia. It rises to a height 
of 1,440 metres above sea level and is the state's highest 
mountain. It is within an Aboriginal reserve. A 
Mount Zeil is a peak in the MacDonnell Ranges in the 
Northern Territory of Australia, It rises to a height of 
1,531 metres above sea level, about 304 kilometres 
northwest of Alice Springs. It is the territory's highest 
mountain. 

Mount Zion. See Jerusalem (West Jerusalem). 
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peie mountain peaks tower above their surroundings. These mountains, part of the rugged 
y Mountain system, rise along the Athabaska River in Alberta, Canada. 
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esti is a landform that stands much higher than 
Beige Mountains generally are larger than 
ighe annat people call Ail/s in one place may be 
a 4 an what people call mountains elsewhere. For 
fight i the Pennine Hills of northern England reach a 
thine of 893 metres above sea level, while the Monts 
Arrée in Brittany, France, reach a maximum height of 
Only 391 metres, 
ans generally have steep slopes and sharp or 
Hi pended peaks or ridges. Many geologists con- 
ttmore elevated areaa mountain only if it includes two 
ics oes of climate and plant life at different alti- 
fr with | general, the climate becomes cooler and wet- 
E creasing elevation. In most parts of the world, 
fundi ain must rise about 600 metres above its sur- 
ngs to include two climate zones. 
ountan may be a single peak, such as a lone vol- 
ran, may be part of a mountain range. A group of 
the Great ee forms a mountain system. For example, 
in a ividing Range in eastern Australia is a moun- 
nd kie which includes such ranges as the New Eng- 
iles ee and the Blue Mountains in New South 
ria, ai F Australian Alps, in New South Wales and Vic- 
yan the Grampians in western Victoria. 
Bric: occur in the ocean as well as on land. 
Tak a are mountains on the ocean floor whose 
Ingest e above the surface of the water. The world's 
Most Rare system—the Mid-Atlantic Ridge—is al- 
kilometre ly underwater. It stretches more than 16,000 
tion s from the North Atlantic Ocean nearly to Ant- 
lends as Res of the ridge’s highest peaks form such is- 
Surtsey mand and the nearby volcanic island of 
k h Wi ich appeared above the waves in 1963. 
eight of a mountain is usually expressed as the 


distance that its peak rises above sea level. Mount Ever- 
est, long considered the highest mountain in the world, 
rises 8,848 metres above sea level, according to a 1954 
survey. Later surveys have suggested new heights for 
Mount Everest, as well as for K2, which is also called 
Mount Godwin Austen or Dapsang. The surveys suggest 
that K2 may be a few feet higher than Mount Everest. But 
scientists will not conclude that K2 is higher until both 
mountains have been remeasured. 

Mauna Kea, a volcano on the island of Hawaii, has the 
world’s largest rise from base to peak. From the volca- 
no's base on the floor of the Pacific Ocean to its peak 
4,205 metres above the ocean surface, Mauna Kea rises 
a total of 10,203 metres. 


The importance of mountains 


Mountain ranges are important because they deter- 
mine the climate and water flow of surrounding regions. 
Mountains are also important for the plants and animals 
they support, and as a source of minerals. Mountain 
ranges influence human activities and ways of life. They 
shape patterns of transportation, communication, settle- 
ment, and recreation. 

Climate. Mountain ranges strongly affect air move- 
ments and precipitation patterns. The temperature of 
the air drops as altitude increases. Cold air cannot hold 
as much moisture as warm air can. As a result, when 
warm, moist air moves up the windward slope ofa 
mountain, it cools and the water vapour it holds con- 
denses into water droplets. The water then falls on the 
windward slope as rain or snow. 

By the time air passes the crest of a mountain, it has 
lost most of its moisture. For this reason, the side of the 
mountain away from the wind, called the /eeward side, 
is drier than the windward side. The dry area on the lee- 
ward side of a mountain range is called a rain shadow. 
Many of the world’s deserts lie in rain shadows. 
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Water flow. Mountains affect the availability of water 
for vast areas. Because so much precipitation falls on 
mountain slopes, many rivers have their headwaters in 
mountain regions. The Rio Grande and the Colorado 
River in North America, for example, receive nearly all 
their water from mountains. Much of the snow in high 
mountains melts only during the summer. Thus, moun- 
tains act as reservoirs, feeding streams and rivers even 
during periods of summer drought. 

Because of their steep slopes and abundant water 
flow, mountainous areas make good locations for hy- 
droelectric plants, which convert the energy of falling 
water into electric power. Mountainous Norway pro- 
duces nearly all its electricity from water power. 

Plants and animals. Because mountains include di- 
verse conditions at different elevations, they provide en- 
vironments suitable to many kinds of plant and animal 
life. Few living things survive in the bitter cold of snow- 
capped mountain peaks, Just below the snowfields, 
however, a variety of small animals such as chinchillas 
and pikas make their home. A few sure-footed large ani- 
mals such as mountain goats and sheep also live there. 
These animals feed on shrubs, mosses, and other plants 
that grow above the timber line, the line beyond which 
trees will not grow because of the cold. 

Below the timber line, many mountains have large 
forests filled with a wide range of plant and animal life. 
Some parts of the world are too dry to support trees ex- 
cept in the cooler, wetter climate of the mountains. The 
timber industry in such regions depends on timber 
grown in mountainous areas. 

Minerals. Much of the world’s mineral resources 
come from mountainous regions, Mountains are formed 
by such geologic processes as volcanic eruptions and 
earthquakes. These processes may bring valuable min- 
erals near the surface, where they can be mined. 

Human activities. In many parts of the world, moun- 
tains have long served as barriers, hindering transporta- 
tion, settlement, and communication. The isolation of 
mountain communities has created much diversity of 
Cultures, In Switzerland's Alps, for example, the people 
speak hundreds of dialects of four different languages. 

Mountains are also important recreational areas. Each 
year, millions of people take holidays in mountainous 
areas to camp, hike, ski, climb, or just to enjoy the fresh 
air and spectacular views. 


How mountains are formed 


Mountains are created over long periods of time by 
tremendous forces in the earth. Since the early 1960's, 
earth scientists have developed a theory called plate tec- 
tonics that explains the formation of mountains and 
other geologic features. According to this theory, the 
earth's crust is made up of about 30 rigid plates of vari- 
ous sizes. The continents and the ocean basins make up 
the outermost part of these plates, The plates are in 
slow, continuous motion, Most mountain building oc- 
curs along the boundaries between plates, 

There are five basic kinds of mountains, depending 
on the process by which they were formed: (1) volcanic 
mountains, (2) fold mountains, (3) fault-block mountains, 
(4) dome mountains, and (5) erosion mountains, 

Major mountain ranges may include more than one 
of these kinds. For example, the Great Dividing Range in 


eastern Australia began as a fold mountain. It was later 
eroded and then the eroded block was pushed up to 
form fault-block mountains. 

Volcanic mountains, such as Italy's Mount Etna and 
Vesuvius, and Japan's Mount Fuji, form when molten 
rock from deep within the earth erupts and piles up on 
the surface. As a result, volcanic mountains consist 
chiefly of igneous rocks, such as basalt and rhyolite, 
which are formed when molten material cools and so- 
lidifies. Igneous rocks are one of the three major types 
of rocks. The other types, sedimentary rocks and meta- 
morphic rocks, can be found in mountains formed by 
other processes. 

Much volcanic mountain building takes place in areas 
called subduction zones. \n these zones, two of the 
huge plates making up the earth's crust collide, and the 
edge of one plate is thrust under the edge of the other 
in a process called subduction. Friction and the earth's 
heat cause the material in the sinking plate to melt and 
rise to the surface, creating volcanic eruptions. Such 
volcanic activity resulting from subduction formed the 
Cascade Range in North America and the volcanoes of 
Mexico and South America. 

If the subduction zone lies under an ocean, the vol- 
canic activity there may form a chain of islands called an 
island arc. The Aleutian Islands of Alaska and the Mari- 
ana Islands in the Pacific Ocean are examples of such is- 
land arcs. 

Volcanic mountain building in the ocean is also asso- 
ciated with the separation of plates. Molten rock from 
the earth's interior wells up between two plates, creat- 
ing a submerged mountain range called a mid-ocean 
ridge. The Mid-Atlantic Ridge formed in this way. As the 
molten rock cools and the plates continue to move 
apart, the solidified material becomes new ocean floor. 

The formation of still other volcanic mountains is in- 
dependent of the action of the plates. Earth scientists be- 
lieve that these mountains originate from mantle plumes 
—columns of molten rock that rise from deep inside the 
earth. These plumes are stationary in relation to the 
plates moving above them. When the molten rock nears 
the surface, it forms a pocket of intense heat, or hot 
spot, that erupts as a volcano. Over a long period of 
time, as the plate above the plume moves, the plume 
creates a line of volcanoes. The Hawaiian Islands formed 
in this manner as the Pacific Plate moved in a northwest- 
erly direction over a stationary plume. s 

Fold mountains, such as the Appalachian Mountains 
in the eastern United States and the Alps in Europe, 
form when two plates meet head-on and their edges 
crumple. Fold mountains often contain sedimentary 
rocks, such as limestone and shale, which form when 
sediments (particles of older rock and plant and animal 
remains) settle to the bottom of bodies of water and 
harden. Heat and pressure change some of the rocks 
into metamorphic rocks, such as marble and slate. 

The thickest deposits of sedimentary rock generally 
accumulate along the edges of continents. When plates 
and the continents riding on them collide, the accumu- 
lated layers of rock crumple and fold like a tablecloth 
thatis pushed across a table. This creates fold moun- 4 
tains in which the wrinkling of the rock layers may rang 
from gentle, wavelike patterns to sharp, complex ide. 
with extensive fau/ting (fracturing) of the layers: Much 


fe Appalachian Mountains consists of gently folded 
mk Europe's Alps, however, are so sharply folded that 
aperson climbing in some areas may cross the same 
rof rock several times during a single ascent. The 

fist time the layer is right side up, the next time upside 
down, then right side up again, and so on. In such in- 
fensely folded and faulted mountains, molten rock may 
push up from the earth's interior into the sedimentary 
hyers, creating veins of granite and other igneous 
ncks, Heat and pressure caused by the weight of the 
upper rock layers may change sedimentary rock in the 
deeper layers into metamorphic rock, such as schist. 

Fault-block mountains consist of huge blocks of the 
arth’s crust that have been tilted or pushed up along a 
fracture line called a fau/t. The Teton Range in Wyo- 
‘ning, the Sierra Nevada in California, the Ruwenzori 
‘Mountains in east-central Africa, and the Harz Moun- 
ftins and Black Forest in Germany are fault-block moun- 
hins. Some blocks are pushed up between two separate 
fults. More commonly, a block is lifted up along one 
side of a single fault. 

Infault-block mountains, the steep slope of the up- 
lifted blocks results in rapid erosion of the exposed 
Tock The debris created by this erosion accumulates at 
he base of the mountain. Many of the isolated moun- 
hins in the states of Arizona, Utah, and Nevada, in the 
‘Western United States, are fault-block mountains sepa- 
ited by broad plains filled with such debris. 
_ Dome mountains, such as the Black Hills of South 
‘Dakota and, on a smaller scale, the Lake District in 
torthwestern England, form where geologic forces lift 
4 earth's crust into a broad bulge or dome. High 
‘Comes are vulnerable to increased erosion. Sedimen- 
pos covering the dome are worn away, exposing 

underlying igneous and metamorphic rocks. The 


ie Mountains form when sections of the earth's crust collide. 
Ma isions cause layers of rock in the crust to crumple and 
_ ‘Sten creating the wavelike patterns shown above. 


| 
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Faut, ; 
sa Ock mountains form when huge blocks of the earth's 
Mocks m Pushed up along a fracture line called a fault Such 
ay also be pushed up between several faults, above. 
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harder underlying rocks then erode irregularly, forming 
peaks and valleys. 

Erosion mountains. A few mountains, such as the 
Drakensberg range in South Africa, are what remain 
after the erosion of a prominent feature, such as the rim 
of a high plateau, by ice and running water. 


Major mountain systems 


North America. The Appalachian Mountains extend 
from Alabama in the United States to Newfoundland in 
Canada—a distance of about 3,100 kilometres. The Appa- 
lachians were formed by a series of collisions between 
the North American Plate and other plates, beginning 
about 435 million years ago. They are geologically re- 
lated to the mountains of Ireland, Scotland, and Norway. 

The Rocky Mountains stretch for about 5,300 kilome- 
tres from the state of New Mexico to Alaska. The Rock- 
ies include fold, fault-block, and volcanic mountains. 
They began to form about 100 million years ago and 
were lifted again during the past 25 million years. 

The Pacific Mountain System consists of two parallel 
mountain chains that run for about 4,000 kilometres 
from southern California to Alaska. One chain, the Coast 
Ranges, includes the Olympic Mountains of Washing- 
ton, many islands off the coast of British Columbia, and 
part of Alaska’s coast and coastal islands. The other 
chain in the Pacific System consists of the Sierra Nevada 
of California, the Cascade Range of Oregon and Wash- 
ington, the Coast Mountains of British Columbia, and 
the Alaskan and Aleutian ranges. Both chains began 
forming about 225 million years ago, and have been fur- 
ther uplifted within the past 65 million years. 

South America. The Andes Mountains stretch along 
the west coast of South America for about 7,200 kilome- 
tres. They are composed largely of igneous rocks, most 
of which were formed by volcanic eruptions within the 
past 65 million years. The volcanic activity has resulted 
from the subduction of the Nazca Plate, which underlies 
the Pacific Ocean west of South America and is pushing 
beneath the South American Plate. 

The Ring of Fire. The Andes and Pacific Mountain 
System are part of the Ring of Fire, a belt of subduction 
zones encircling the Pacific. It includes volcanoes in 
Japan, the Philippines, Indonesia, and New Zealand. The 
southernmost part of the Ring of Fire consists of moun- 
tains in Antarctica, including the Antarctic peninsula, an 
extension of the Andes. 

Africa. Africa consists mainly of an ancient, eroded 
land mass, though volcanic massifs rise above the pla- 
teau. The highest peaks, Kilimanjaro and Mount Kenya, 
are volcanic in orgin. The only fold mountains are in the 
far southwest and northwest. The Atlas Mountains in the 
northwest belong to the Tethyan Mountain System. 

The Tethyan Mountain System extends through 


southern Europe and Asia for more than 11,000 kilome- 


tres. It includes the Atlas Mountains in northwestern Af- 


rica, the Alps and the Carpathian Mountains in Europe, 
and the Caucasus Mountains between Europe and Asia. 
In Asia, it continues through the Zagros Mountains, The 
Pamirs, the Karakoram Range, and the Himalaya. 

The mountains of the Tethyan System consist largely 
of highly deformed sedimentary and igneous rocks that 
have been folded and faulted within the past 80 million 
years. Earth scientists consider the system to be a result 
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Some famous mountains 


Name 
Aconcagua 
Annapurna 
Ararat 
Chimborazo 


Cotopaxi 

Ixtacihuatl 

Jungfrau 

K2, or Mount Godwin 
Austen, or Dapsang 

Kilimanjaro 

Lassen Peak 

Matterhorn 


Mauna Kea 
Mauna Loa 
Mont Blanc 


Mount Cook 


Mount Elbrus 
Mount Etna 
Mount Everest 


Mount Fuji 

Mount Hood 

Mount Kanchenjunga, 
or Kinchinjunga 

Mount Kenya 

Mount Kosciusko 

Mount Logan 

Mount Makalu 


Mount McKinley 
Mount Rainier 
Mount St. Helens 
Mount Shasta 
Mount Whitney 
Olympus 

Pico de Orizaba 
Pikes Peak 
Popocatépetl 
Vesuvius 


Major mountains of the Western Hemisphere 


Height above sea level 


A 


In metres 
6,959 
8,078 
5,185 
6,267 


5,897 
5,286 
4,158 
8,611 


5,895 
3,187 
4,478 


4,205 
4,169 
4,807 


3,764 


5,642 
3,390 
8,848 


3,776 
3,426 
8,598 


5,199 
2,228 
5,951 
8,481 


6,194 
4,392 
2,549 
4317 
4,418 
2,917 
5,610 
4,301 
5,452 
1,277 


Location 

Andes in Argentina 
Himalaya in Nepal 
Eastern Plateau in Turkey 
Andes in Ecuador 


Andes in Ecuador 

Plateau of Mexico 

Alps in Switzerland 

Karakoram, or Mustagh, in 
Kashmir 

Isolated peak in Tanzania 

Cascade in the U.S.A. 

Alps on Switzerland-Italy 
border 

Island of Hawaii 

Island of Hawaii 

Alps on France-Italy- 
Switzerland border 

Southern Alps in New Zea- 
land 

Caucasus in Russia 

Island of Sicily 

Himalaya on Nepal-Tibet 
border 

Island of Honshu in Japan 

Cascade in the U.S.A. 

Himalaya on Nepal-India 
border 

Central Kenya 

Australian Alps 

St. Elias in Canada 

Himalaya on Nepal-Tibet 
border 

Alaska Range in Alaska 

Cascade in the U.S.A. 

Cascade in the U.S.A. 

Cascade in the U.S.A. 

Sierra Nevada in the U.S.A. 

Greece 

Plateau of Mexico 

Front Range in the U.S.A. 

Plateau of Mexico 

Italy 


Interesting facts 

Highest peak in the Western Hemisphere 

Highest mountain climbed until 1953 

Noah's Ark supposed to have rested on Ararat 

For many years thought to be the highest 
mountain in the Western Hemisphere 

One of the world’s highest active volcanoes 

Aztec name for white woman 

Electric railway partway up the mountain 

Second highest mountain in the world 


Highest mountain in Africa 
One of the few active U.S. volcanoes 
Favourite for daring mountain climbers 


World's greatest rise from base to peak 
World's largest volcano 
Highest mountain in the Alps 


Highest peak in New Zealand 
Highest mountain in Europe 


Volcano known to have erupted over 260 times 
Highest mountain in the world; first scaled in 


1953 
Considered sacred by many Japanese 
Inactive volcano with many glaciers 


Third highest mountain in the world 


Base straddles the equator 
Highest peak in Australia 

Highest peak in Canada 

Fourth highest mountain in the world 


Highest peak in North America 

Highest peak in Washington 

One of the few active U.S. volcanoes 

Famous for its twin peaks 

Highest mountain in California 

Considered home of the gods by early Greeks 
Highest peak in Mexico 

Most famous of the Rocky Mountains 

Aztec name for smoking mountain 

Only active volcano on the mainland of Europe 
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cation of This map locates the mountains listed in the table Some famous mountains and illustrated in the 
e mountains diagrams Major mountains of the Eastern Hemisphere and Major mountains of the Western Hemi- 
sphere. The diagrams also show how the mountains compare in height. 
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of the African, Arabian, and Indian plates colliding into 
the Eurasian Plate. Earthquakes occur frequently along 
the Tethyan System, indicating that mountain building is 
still taking place. 


Studying mountains 


Why geologists study mountains. Geologists study 
mountains because such study provides important and 
useful knowledge. Analysis of the structure, composi- 
tion, and distribution of mountains yields information 
about the geologic forces that shape the earth and 
about the makeup of the earth's interior. Geologists also 
study mountains to learn about the history of the earth, 
including the formation of earth's major features. 

The study of mountains has led to the discovery of 
rich mineral deposits and is necessary in the ongoing 
search for useful mineral resources. Knowledge of 
mountain geology helps engineers design and build 
mountain roads, railway lines, tunnels, and dams. 

Measuring mountains. Accurately determining the 
location and height of mountains is particularly impor- 
tant for geographers and mapmakers. They often use 
aerial photography, in which an airborne camera takes a 
series of overlapping photographs of an area. Map- 
makers then use a process called photogrammetry to 
create maps from the photographs. 

Artificial satellites and high-flying aircraft provide ac- 
curate data about location and altitude by means of in- 
struments called radar altimeters. A radar altimeter 
sends radio signals down to the earth and receives the 
signals after they have been reflected from the ground. 
It computes the distance to the ground based on the 
speed of the radio waves and the time they took to 
travel to the ground and back. Mountain surveyors also 
use a similar technique called /aser ranging, in which a 
laser beam is bounced off an object to determine its dis- 
tance. 

Related articles in World Book. See the articles on the 
mountains listed in the table Some famous mountains in this ar- 
ticle. See Volcano and its list of Re/ated articles, See also the fol- 
lowing articles: 


Africa, Asia, and the Pacific 
Altai Mountains Krakatau Pamirs, The 
Atlas Mountains Lebanon (picture) Tian Shan 
Himalaya Mount Carmel Ural Mountains 
Hindu Kush Mount of Olives Yablonovyy Moun- 
Khyber Pass Mount Pisgah tains 


Australia and New Zealand 


Australian Alps Mount Kosciusko 


Blue Mountains Mount Lofty Ranges 
Flinders Range Mount Ruapehu 
Great Dividing Range Mount Townsend 
Hamersley Range Mount Wellington 
MacDonnell Ranges Mount Woodroffe 
Mount Cook Mount Zeil 
Mount Egmont 
Europe 

Alps Caucasus Parnassus 
Apennines Mountains Pennine Hills 
Ben Nevis Hekla Pyrenees 
Carpathian Montserrat Stromboli 

Mountains 


North America 


Adirondack Mountains Allegheny Mountains 


Great Smoky Mountains 
Olympic Mountains 
Paricutin 

Rocky Mountains 

Saint Elias Mountains 
Sierra Madre 

White Mountains 


Appalachian Mountains 
Blue Ridge Mountains 
Canadian Shield 
Cascade Range 

Catskill Mountains 
Coast Ranges 

Great Divide 


South America 


Andes Mountains Ojos del Salado 


El Misti Pichincha 
Other related articles 
Altitude Glacier 
Animal (pictures: Animals Hill 
of the mountains) Mountain climbing 
Avalanche Mountain pass 
Butte Ocean (Underwater moun- 
Continental drift tains and valleys) 
Cordillera Plant (picture: Plants of 
Divide the high mountains) 
Earth (How the earth Plate tectonics 
changes) World (graph: Highest 
Erosion mountain on each 
Gap continent) 
Geology 
Outline 
I. The importance of mountains 
A. Climate D. Minerals 
B. Water flow E. Human activities 


C. Plants and animals 
Il. How mountains are formed 
A. Volcanic mountains D. Dome mountains 
B. Fold mountains E. Erosion mountains 
C. Fault-block mountains 
Ill, Major mountain systems 
A. North America 
B. South America 
C. The Ring of Fire 
D. Africa 
E. The Tethyan Mountain System 
IV. Studying mountains 
A. Why geologists study mountains 
B. Measuring mountains 


Questions 
How were the Hawaiian Islands formed? 
What is the Ring of Fire? 
The Tethyan Mountain System stretches across which three con- 
tinents? 
What are the five basic kinds of mountains? 
What is the world’s longest mountain system? 
How does a radar altimeter measure the height of mountains? 
What is the world’s highest mountain? 
What is a rain shadow? 
How are fold mountains formed? 
What is the theory of plate tectonics? 


Mountain ash is the name for a group of trees and 
shrubs that grow in the Northern Hemisphere. They | 
grow chiefly in high places. The leaves of the mountain 
ash are compound, made up of several separate leaflets. 
The white flowers grow in large, flattened clusters. The 
orange-to-red fruit are clusters of berrylike pomes. 

Mountain ash is valuable as wildlife food and as an 
ornamental tree for lawns and gardens. The wood from 
the European mountain ash, or rowan tree, may be use 
for making tool handles. Superstitious people once be 
lieved the rowan tree would drive away evil spirits. 

Scientific classification. The mountain ash belongs to ie 
rose family, Rosaceae. The rowan tree is Sorbus aucupar! ia. 
American mountain ash is S. americana. 


Mountain avens is a small, hardy plant that grows 

wid in the northern and arctic regions. It is the floral 
emblem of Canada’s Northwest Territories. The plant 

fas small, saucer-shaped, yellow or white flowers. It 
grows on high ledges and rocky slopes in Asia, Europe 
and North America. 

Scientific classification. The mountain avens belongs to the 
mse family, Rosaceae. It is genus Dryas. The yellow mountain 
wens of the Canadian Rockies is D. drummondii. The common 
mountain avens is D. octopetala. 


Mountain beaver, also called sewellel, is a rodent 
that lives along the Pacific coast and in nearby moun- 
hins. Mountain beavers, which are not related to true 
beavers, have lived on earth longer than any other ro- 
‘dent. They lived in North America at least 60 million 
| years ago. Mountain beavers are also called boomers 
and whistlers, though they do not make booming or 
al noises. Sewellel is an Indian word meaning 
robe. 
Mountain beavers are about 30 centimetres long and 
‘look like large voles rather than like beavers (see Vole). 
They have short, thick bodies, short legs, and small eyes 
and ears. Their fur is thick and short. Mountain beavers 
‘lve in groups called co/onies. They live in tunnels they 
tig in the banks of streams. 
Scientific classification. Mountain beavers are the only sur- 
Wing members of the mountain beaver family, Aplodontiidae. 
They are Aplodontia rufa. 
Mountain climbing. See Mountaineering. 
Mountain goat. See Chamois; Ibex; Cashmere goat; 
Rocky Mountain goat. 
Mountain laurel is an evergreen plant that grows 
Mturally in eastern North America. As a shrub, it stands 
l5to 3 metres tall. As a tree, it reaches heights of 9 me- 
{es or more. Mountain laurel has pink or white flowers, 
Which may have purple markings. Its glossy, dark leaves 
te oblong and pointed at the ends. The leaves and ber- 
Ties of the plant are poisonous. The plant is also called 
mia. Mountain laurels are often used in landscaping. 
otic classification. Mountain laurel is a member of 
eath family, Ericaceae. It is Kalmia latifolia. 
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'ntain lion may reach a length of 1.5 metres or more, not counting its 
a ‘Ong the cats of North and South America, only the jaguar is larger. 
ain lions hunt and kill deer, elk, and smaller prey, such as rabbits. 
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Mountain lion is a large wild animal of the cat family. 
It lives throughout much of Mexico, Central America, 
and southward to the tip of South America. 

Mountain lions once lived throughout the forests of 
the United States and southern Canada. When settlers 
moved in, they drove this animal out. The number of 
mountain lions has been greatly reduced in both these 
countries, except in large national and state or provin- 
cial parks. Today, mountain lions live chiefly in western 
Canadian provinces and U.S. states from British Colum- 
bia and Alberta to California and New Mexico. Small 
numbers dwell in southeastern Canada and New Eng- 
land in the United States and southward through the Ap- 
palachian Mountains. They are also found in uninhab- 
ited areas of Florida and certain other parts of the 
southern United States. 

Early settlers gave the animal the name of cougar, or 
mountain lion. They thought it was a female lion. Other 
names for this animal are catamount and puma. Espe- 
cially in the eastern states of the United States, it is 
known as panther, a name also given to several other 
kinds of cat (see Panther). 

An adult mountain lion may be either a grey colour or 
a reddish or yellowish colour called tawny. Its hairs are 
fawn-grey tipped with reddish-brown or greyish. This 
animal has no spots, and in this way it is different from 
the jaguar. The throat, the insides of the legs, and the 
belly are white, and the tip of the tail is black. Some 
mountain lions are solid black. A full-grown animal may 
be 1.5 metres long or more, not counting the tail, which 
is 60 to 90 centimetres long. The heaviest mountain lion 
on record weighed 103 kilograms. The body is slender, 
and the legs are long. The head is round and rather 
small. 

Mountain lions have from one to five cubs at a time, 
generally two years apart. The average number is three. 
The cubs weigh about 0.5 kilogram at birth, They are 
covered with fur and are blind. They are lighter brown 
than their parents. The cubs have large brownish-black 
spots on the body and dark rings on the short tail. ý 
Adults care for their young until they are able to survive 


Mountain lion cubs are covered with dark 
spots that disappear as the animals grow older. 
Cubs stay with their mother for up to two years. 
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alone. Young lions need about two years to develop 
enough skill in hunting to find their own food. They may 
live to be 10 to 20 years old. 

The cry of the mountain lion is wild and terrifying. It 
sounds like a woman screaming in pain. The animal also 
has a soft whistle call. 

A mountain lion usually hunts at night, sometimes 
travelling long distances in pursuit of game. Its chief 
prey are deer and elk. Occasionally, a mountain lion will 
kill a wild bighorn sheep. In need it will feed on small 
mammals—even skunks and porcupines. A mountain 
lion keeps under cover while stalking its prey. It then 
leaps out upon the animal, breaking the animal's neck or 
dragging it down to the ground. 

Farmers regard mountain lions as pests. But the big 
cats seldom kill calves or other domestic animals. Biolo- 
gists believe that mountain lions should be controlled 
but not killed off, because these big cats play an impor- 
tant part in the animal world. Like most other large pred- 
ators, mountain lions feed mainly on weak, sick, or old 
prey. Such animals can be burdens to their herds. By 
killing them, mountain lions help strengthen the herds. 
Mountain lions are timid toward people and are very 
unlikely to attack them. 

Scientific classification. The mountain lion is a mammal 
that belongs to the cat family, Felidae. It is Felis concolor. 
Mountain nestor. See Kea. 

Mountain pass is a passageway over a mountain bar- 
rier, Passes generally occur at low points on mountain 

watersheds, or in valleys between mountain ridges. The 
importance of a mountain pass depends on the need for 
communication between the people living on each side. 

Well-known passes include Donner (2,160 metres) in 
California, U.S.A.; Brenner (1,374 metres) between Italy 
and Austria; and Khyber (1,027 metres) between Pakistan 
and Afghanistan. 

Mountaineering is the sport of climbing mountains 
to reach their peaks. 

Mountain climbing as a sport started in Europe when 
people began to ascend peaks simply for the challenge 
and adventure. Most of the major mountains, except 
those in the most remote parts of the world, have been 
climbed. The tallest peak in North America, located on 
Mount McKinley, was first climbed in 1913. In 1953, Sir 
Edmund Hillary of New Zealand and Tenzing Norgay of 
Nepal became the first to reach the summit of Mount Ev- 
erest in Asia, the world’s highest mountain. See Mount 
McKinley; Mount Everest. 

Mountaineers still try to be the first to conquer a tall 
peak. But the main focus of the sport has become the ex- 
ploration of new routes up the most challenging moun- 
tains. Mountaineers are also attracted to established 
routes that are very difficult or particularly enjoyable 
climbs. 

Styles of mountain climbing. Mountaineers today 
place great importance on the style of ascent. Experi- 
enced mountaineers typically climb in teams of two or 
more, but they sometimes climb alone for the increased 
challenge and solitude. 

The traditional method of climbing a peak is called 
the expedition style. In this style, large teams of moun- 
taineers set ropes on difficult terrain and establish a net- 
work of well-stocked camps. 

Mountaineers consider Alpine style climbing the pur- 


est and most challenging way to climb a peak. Moun- 
taineers begin at the base of a peak and climb to its 
summit without returning for additional supplies or 
equipment. The Alpine style requires a rapid ascent be- 
cause the climbers are limited to the provisions they can 
carry in their packs. Retreat from a route without the 
camps and ropes of expedition style is often more diffi- 
cult and dangerous. 

Challenge of the Himalaya. Many mountain ranges 
offer outstanding climbing challenges. But the immense 
peaks of the Himalaya, the world’s highest mountains, 
are regarded as the greatest test in mountaineering. 
Himalayan climbing is particularly difficult and hazard- 
ous because of the high altitudes, extreme cold, and se- 
vere weather. The sport's new frontier has become the 
attempt to reach the summit of these peaks without bot- 
tled oxygen, large numbers of support climbers, and ex- 
pedition style tactics. 


‘$ i n- 
Mountaineers scale the steep granite face of an Alpine mou! 
tain in southeastern Switzerland. 


Basic mountaineering equipment and methods. 
Mountaineers use climbing ropes, tied around the waist 
winto a waist harness, to protect them if they fall. On 
sow and ice slopes, mountain climbers ascend with 
theaid of ice axes and a set of metal spikes called cram- 

ns attached to the bottom of climbing boots. 

Indifficult terrain, climbers use a technique called be- 
lying to stop a fall. In belaying, a lead climber ascends 
while a second climber releases the rope from a secure 
position. While advancing, the lead climber inserts 
pieces of gear into the snow, ice, or cracks in the rock, 
suring the rope to them with a snap link or karabiner. 
The lead climber then belays the second climber, who 
removes the pieces of gear so that they may be used 
again. 

Climbers descend from the summit by the easiest or 
quickest route. Often they abseil steep sections. Abseil- 
ing (also called rappelling) is a way of sliding down the 
dimbing rope. 

Mountain climbing safety. Mountaineering is a haz- 
adous sport. Mountain storms can bring high winds 

and very cold temperatures that make climbing ex- 
ttemely difficult. Mountaineers also face such dangers 
aavalanches, ice and rock falls, and hidden cracks in 

he rock. At high elevations, such altitude sicknesses as 
ulmonary and cerebral oedema can be life threatening. 
Mountaineers can overcome these dangers by taking 
idequate precautions. They should observe the weather 
nd note any changes in barometric pressure. On high 
peaks, mountaineers must allow themselves time to ad- 
list to the reduced amount of oxygen. 


Amo 
igo “ntaineer descends from a sérac lice pinnacle) by abseil- 


r i$- 
"ppelling (roping down vertically). 
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Different routes on a mountain require different lev- 
els of climbing skill. Mountaineers should select a climb 
that is within their ability. They must also know when to 
retreat if the weather changes or the climb becomes too 
difficult or dangerous. 

See also Alps (Climbing the Alps); Hillary, Sir Ed- 
mund; Mount Everest. 

Mountbatten, Louis (1900-1979), a member of the 
royal family of the United Kingdom, was a distinguished 
military leader and the last viceroy (ruler) of the British 
colony of India. He served as chief of combined British 
operations during World 
War II (1939-1945). He later 
became first sea lord, the 
United Kingdom’s highest 
naval officer. As viceroy of 
India, he helped arrange 
for that country's inde- 
pendence. 

Mountbatten was born 
Louis Francis Albert Victor 
Nicholas Battenberg in 
Windsor, England. He was 
the son of Prince Louis of 
Battenberg, Mountbatten 
joined the Royal Navy in 
1913. He studied at the 
Royal Naval College at Greenwich, London. 

When World War Il began, Mountbatten was com- 
mander of the destroyer Kelly. German bombers sank 
the ship in the Battle of Crete in 1941. Half the Kellys 
crew of 240 was killed. The rest, including Mountbatten, 
clung to the wreckage for four hours under enemy fire 
before being rescued. In 1942, Mountbatten became 
chief of combined operations. He led a secret task force 
that planned raids on German-occupied areas in Europe. 
Mountbatten was given command of the Allied forces in 
southeast Asia in 1943 and led the reconquest of Burma 
and Peninsular Malaysia from Japan. 

Mountbatten was named viceroy of India in March 
1947. He skilfully supervised the end of British rule in 
India in spite of deep rivalries among many of India's 
Hindu and Muslim inhabitants. The arrangement in- 
cluded the division of the country into the Hindu- 
dominated nation of India and the smaller Muslim- 
dominated nation of Pakistan. In August 1947, Mountbat- 
ten was chosen the first governor general of independ- 
ent India. He returned to naval service in June 1948. 
Mountbatten was first sea lord from 1955 to 1959 and 
chief of the British defence staff from 1959 to 1965. 

Mountbatten retired in 1965. He was killed when a 
bomb destroyed his fishing boat off the coast of Ireland. 
The Irish Republican Army, a terrorist group seeking 
Northern Ireland's independence from the United King- 
dom, claimed responsibility for the bombing. 
Mountbatten-Windsor. See Windsor (family). 
Mounted Police. See Royal Canadian Mounted Po- 
eons, Lord (1881-1957), was a British explorer 
and admiral. He was born Edward Ratcliffe Garth Russell 
Evans. From 1902 to 1904, Evans served in Robert Scott's 
Antarctic expedition. In 1909, he joined Scott's second 
expedition as second in command. In World War | 
(1914-1918), Evans won fame as commander 


Louis Mountbatten 
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of the destroyer Broke. In 1929, he became a rear admi- 
ral of the Royal Australian Navy. In 1932, he was pro- 
moted to vice admiral, and later to admiral. He was born 
in London. 

Mourne Mountains are a beautiful range of moun- 
tains in the southern part of Down, Northern Ireland. 
They extend about 24 kilometres between Carlingford 
Lough and Dundrum Bay, on the Irish Sea. Slieve Do- 
nard, the highest point, rises 852 metres above sea level. 
Mourning. See Funeral customs. 

Mourning dove is an American bird with a sad, coo- 
ing call. It breeds from southern Canada to Mexico, and 
winters as far south as Panama. The bird is about 30 cen- 
timetres long. It is greyish-brown, with a tinge of pink 
on its breast. The tail has a white border and black spots. 
This bird is a swift flier. 

It places its nest, built loosely of twigs, in a tree or 
bush, or on the ground. The bird lays two white eggs. 
The young hatch in about two weeks, and there may be 
three or four families in a season. Very young birds put 


The mourning dove has greyish-brown feathers. The bird gets 
its name from its mournful call. The dove breeds from southern 
Canada to Mexico and winters as far south as Panama. 


their beaks in the parents’ throats and feed on partly di- 
gested food, mixed with a fluid called pigeon’s milk. The 
mourning dove eats weed seeds and some insects. 
Scientific classification. The mourning dove belongs to the 
pigeon and dove family, Columbidae. It is Zenaida macroura. 
See also Dove (picture); Turtledove. 
Mouse is a small animal with soft fur, a pointed snout, 
round black eyes, rounded ears, and a thin tail. The 
word mouse is not the name of any one kind of animal 
or family of animals, Many kinds of rodents (gnawing an- 
imals) are called mice. They include small rats, hamsters, 
gerbils, jerboas, lemmings, voles, harvest mice, deer 
mice, and grasshopper mice. All these animals have 
chisel-like front teeth that are useful for gnawing. A ro- 
dent's front teeth grow throughout the animal's life. 
There are 880 different kinds of mice, and they live in 
most parts of the world. They can be found in the moun- 
tains, in fields and woodlands, in swamps, near streams, 
and in deserts. 
Probably the best known kind of mouse is the house 
mouse. It lives wherever people live, and often builds its 


nest in homes, garages, or barns. Some kinds of white 
house mice are kept as pets. Other kinds of house mice 
are used by scientists to learn about sickness, to test 
new drugs, and to study behaviour. 


House mice 


House mice probably could be found in the homes of 
people who lived during ancient times. Those mice 
probably stole the people's food, just as mice do today. 
The word mouse comes from an old Sanskrit word 
meaning thief. Sanskrit is an ancient language of Asia, 
where scientists believe house mice originated. House 
mice spread from Asia throughout Europe. House mice 
are now found throughout the world. They are absent 
only from central Africa and the polar regions. This spe- 
cies has been associated with people, and especially 
with cereal growing, for thousands of years. A dark- 
brown house mouse even lives in underground railway 
systems. 

House mice always seem to be busy. Those that live 
in buildings may scamper about at any time of day or 
night. House mice that live in fields and forests usually 
come out only at night. All house mice climb well, and 
can sometimes be heard running between the walls of 
houses. 

Body of a house mouse is 6 to 8 centimetres long 
without the tail. The tail is the same length or a little 
shorter. Most house mice weigh from 14 to 28 grams. 
Their size and weight, and the length of their tails, differ 
greatly among the many varieties and even among indi- 
vidual animals of the same variety. 

The fur of most house mice is soft, but it may be stiff 
and wiry. It is greyish-brown on the animal's back and 
sides, and yellowish-white underneath. House mice kept 
as pets or for use in research laboratories may have 
pure white fur, black or brown spots, or other combina- 
tions of colours. The house mouse’s tail is covered by 
scaly skin. 

A house mouse has a small head and a long, narrow 
snout. Several long, thin whiskers grow from the sides 
of the snout. These whiskers, like those of a cat, help the 
mouse feel its way in the dark. The animal has rounded 
ears, and its eyes look somewhat like round black 
beads. A mouse can hear well, but it has poor sight. 
Probably because house mice cannot see well, they may 
enter a lighted room even if people are there. 

Like all other rodents, mice have strong, sharp front 
teeth that grow throughout the animal's life. With these 
chisel-like teeth, mice can gnaw holes in wood, tear 
apart packages to get at food inside, and damage books, 
clothing, and furniture. 

Food. A house mouse eats almost anything that 
human beings eat. It feeds on any meat or plant materi- 
als that it can find. Mice also eat such household items 
as glue, leather, paste, and soap. House mice that live 
out of doors eat insects, and the leaves, roots, seoa 
and stems of plants. Mice always seem to be looking for 
something to eat, but they need little food. Y d 

Homes. House mice live wherever they can find foo! 
and shelter. Any dark place that is warm and quiet _ d 
makes an excellent home for mice. A mouse may buil h 
its nest in a warm corner of a barn, on a beam under the 
roof of a garage, or in a box stored in an attic or base- 
ment. The animal may tear strips of clothing or uphol- 


Yt get materials for its nest. It may line the nest 
athers stolen from pillows. House mice that live 
lds or woodlands dig holes in the ground and 
Nests of grass inside. They may line the nests with 
ers or pieces of fur. 
ing, A female house mouse may give birth every 
80 days, She carries her young in her body for 18 
days before they are born. She has four to seven 
Mgata time. Newborn mice have pink skin and no 
land their eyes are closed. They are completely help- 
oa covers their bodies by the time they are 10 
old. When they are 14 days old, their eyes open. 
pice stay near the nest for about three weeks 
rth, Then they leave to build their own nests and 
Mamilies of their own. Most female house mice 
nto have young when they are about 45 days old. 
ee People are probably the worst enemies of 
mouse. They set traps and place poisons 
Mice can easily find them. Almost every meat- 
ene is an enemy of house mice. Cats and dogs 
ice in houses and barns. Foxes, snakes, and other 


Be ardens. Rats and even other mice are also 
louse mice may live as long as a year in a hid- 
hy En of an attic or basement. But they have so 
free Mies that few wild mice survive more than two 
FS months, 


House mice avoid their enemies by hiding. A mouse 
seldom wanders far from its nest. It spends most of its 
time within an area about 60 metres in diameter. House 
mice do not like water and try to avoid it, but they can 
swim. 

Some other kinds of mice 


New world mice. This group has more than 360 spe- 
cies. Examples include deer mice (or white-footed mice), 
American harvest mice, grasshopper mice, pygmy mice, 
and water mice. 


An African climbing mouse with oil palm nuts, Ghana. African 
forests have many different species of mice. 


Deer mice have large ears in relation to the size of 
their bodies. They are found in North America They live 
in every kind of habitat, including mountains, plains, de 
serts, forests and swamps, Deer mice eat berries, fruits, 
leaves, nuts, seeds, and insects. When excited, they 
thump their front feet rapidly on the ground, making à 
drumming noise. Deer mice build their nests in tunnels 
they dig, or in hollow logs, tree stumps, or cracks in 
rocks. They may go into houses to find soft materials 
such as cloth or cotton for their nests. They usually build 
several nests a year because they move out as soon as è 
nest gets soiled 

Grasshopper mice live in dry regions and deserts iA 
the western United States and Canada, and in Merion. 
They include grasshoppers in their diet. Grasshopper 
mice hunt their prey in much the same way as cats da 
They creep up to their victims and attack quickly. Grane 
hopper mice are the only mice that make howling 
noises during the night 

Pygmy mice are among the smallest rodents They oa 
be as small as 5 centimetres in length They feed on 
seeds and are found in the southern United States and 
Central America 

Water mice have webbing on their hind feet and ive 
in mountain streams in Central America. They eat saafi 
and fish. 

Old world mice form the biggest group with more 
than 400 species. Old world mice are found throwghost 
Europe and Asia They include the house mouse wood 
mouse, and harvest mouse The wood mouse reverbet 
the house mouse, but it has longer legs and is more 
brightly coloured Wood mice do not normally enter 
houses and live mainly in fields and woodland 

The harvest mouse is a small, compact mouse 
adapted to climbing in long grass and cereal crops Mar 
vest mice grasp plant stems, using their tails at wel ot 
their flexible feet, and weave ball-shaped nests whch 
they suspend amongst tall grasses and other plants 

African climbing mice live in Africa. south of the $ 
hara desert There are more than 20 species of hest 
agile mice which use their long tails to climb up 389 ~ 
twigs of trees and amongst long grasses 

Dormice. There are 11 species of dormouse, inchod 
ing the common dormouse. edible dormouse. garden 
dormouse. and desert dormouse. Dormice hook Me à 
cross between mice and squirrels. Most dormice have 
furry tails and clamber about in tree branches seeking 


Alaboratory mouse is tested to determine its ability to learn 
Ma imple 7 maze, above. Researchers place the mouse in the 
mute and time how long it takes to find the food, After a few 
spatitions, the mouse learns to find the food more quickly, 


mis and fruit. See Dormouse. The desert dormouse is 
unusual mouse, It is classified in its own family, It 
tres in the deserts of eastern Kazakhstan in Central Asia. 
thas very soft fur, small ears, and a naked tail. 

jumping mice and birchmice, Jumping mice live in 
Worth America. They have long hind legs and can jump 
Swell as run. The birchmice of Europe and Asia also 
jmp, but they have shorter legs and talls. There are 14 
Hecles in the family. 

Pocket mice and kangaroo mice live in dry and de- 
ft regions in North and Central America. There are 
‘out 65 species. Pocket mice are so-called because of 
fe pocket like cheek pouches in which they collect 
feds, Kangaroo mice have long back legs and can jump 
well as run. The spiny pocket mice also belong to this 
Mily. Spiny pocket mice feed on seeds which they 
Sher on the ground in the tropical rainforests of Con- 
Pil America 

Scientific classification. All mice belong to the order Ro- 
ema New World mice (and rats) belong to the sublamily 

inae. American harvest mice are genus 
Wyn. deer mice are genus Peromyscus, grasshopper mice are 
ems Onychornys, pygmy mice are genus Balomys, and water 
Mke are genus Rheomys 
Old World mice and rats belong to the sublamily Murinae. 
house mouse is Mus musculus, the wood mouse is Apode: 
Ma yfvaticus, and the harvest mouse is Micromys minutus. At 
fa dimbing mice belong to the salani Denden ie 
æ belong to the family Gliridae. The desert dormouse 
Wings to the family Seleviniidae. It is Selevinia 
mice and birchmice belong to the family Zapodidae. 
‘mice and kangaroo mice belong to the family Heteromyt 


See also Rat; Rodent: Vole. 
Tower (in German, Der Miuseturm) is a tower 
Wa small island in the Rhine River near Bingen, Ger- 
Sey. A famous legend tells about the tower and the 
oa Bishop Hatto of Bingen who built it. According to 
legend, the bishop fled there to escape a horde of 
The mice came to avenge the deaths of peasants 
the cruel bishop had burned alive. The horde of 
"ce attacked the tower and devoured the tyrant. 
ead have identified several historical characters 
kane story, including two Archbishop Hattos of 
w Robert Southey wrote a ballad about the tale, 
Mar appears in a collection of folk tales gathered by 
and Wilhelm Grimm. 
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In reality, Mauseturm appears to be a corruption of 
mautturm, meaning toll tower. The tower was probably 
built in the 1200s as a place for collecting tolls from 
boats on the Rhine. 
Mousorgskl, Modest. See Mussorgsky, Modest 
Mouth is the part of the body that Is adapted for taking 
in food. The lips at the mouth opening help us drink and 
pick up our food. Inside, we have two rows of teeth, one 
above the other, to grind and crush food into pulp that 
can be swallowed and digested. Salivary glands in the 
walls and floor of the mouth give off saliva, which mixes 
with our food as we chew it The saliva makes It easter 
for us to swallow dry foods and aids digestion of sugars 
See Saliva. 

The mouth cavity is lined with mucous membrane. 
The roof of the mouth consists of a bony front part, 
called the hard palate, and a soft part in the rear, called 
the soft palate, The hard palate forms a partition be 
tween the mouth and nasal passages. The soft palate 
arches at the back of the mouth to form a curtain be 
tween the mouth and pharynx (back part of the throat 
During swallowing, the soft palate closes the nasal pas 
sages from the throat to prevent food from entering the 
nose. The pharynx connects the mouth and nose with 
both the s (tube that carries food to the stom 
ach) and the trachea (windpipe that carries air to the 
lungs). A flexible bundle of muscles extends from the 
floor of the mouth to form the tongue. The tongue not 
only helps us to eat, swallow, and talk, but It contains al 
most all the sense organs of taste (see Taste! 

Harmful germs may enter the body through the 
mouth. The mouth should be kept clean to help ward off 
disease. The mouth cavity Is an excellent breeding place 
for germs because it is warm and moist 

The teeth should be cleaned thoroughly at least twice 
a day, and the mouth should be rinsed out after every 


‘The mouth is adapted tor tatang in tood Faad r grod try the 
teeth. and moistened and partly digered by mina The tongue 
tastes and mires the food and side in swallowing Thee teen 
teeth, and lips also heip form the sounds of humen peeh 
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meal. The teeth should be brushed lengthwise as well as 
crosswise, to remove particles of food. Jagged teeth 
may damage the mucous membrane and lead to infec- 
tion. Periodontitis (diseased gums) causes bone loss 
around the teeth, which may eventually make teeth be- 
come loose and fall out. Disease of the teeth may cause 
the body to become infected by bacteria. Trench mouth, 
also called Vincents infection, is an infection of the 
mouth. Painful cankers may also attack the mucous 
membrane that lines the mouth. 

Related articles in World Book include: 


Canker Periodontitis 
Cold sore Teeth 
Dentistry Tongue 
Palate Trench mouth 
Mouth organ. See Harmonica. 


Moyle (pop. 14,635) is a local government district in 
Northern Ireland, administered from the town of Bally- 
castle. Lying on the northeast coast of Ulster, Moyle dis- 
trict is a popular tourist area. It includes the Giant's 
Causeway, some sandy beaches, and part of the Glens 
of Antrim. Moyle's economy depends greatly on tourism 
and agriculture. Farmers grow cereals and potatoes, and 
rear sheep and cattle on the hills above the coast. Moyle 
also includes Rathlin Island. See also Giant's Causeway; 
Ulster. 
Moyola, Lord (1923- _), was prime minister of 
Northern Ireland from 1969 to 1971. He was born James 
Dawson Chichester-Clark. When he came to office, he 
was pledged to continue the reforms started by his pre- 
decessor, Terence O'Neill, But first he had to restore 
calm in the province following disorders, and heal divi- 
sions in the Ulster Unionist Party. At first he had some 
success in both. But serious riots broke out in August 
1969. He was forced to ask the United Kingdom govern- 
ment in London to supply troops to keep the peace. 

Chichester-Clark was born in County Londonderry 
and educated at Eton, From 1942 until 1960, he served in 
the army. He then entered politics. He was given the title 
Baron Moyola of Castle Dawson after resigning as 
prime minister in 1971, 
Mozambique is a country on the southeast coast of 
Africa. It covers 801,590 square kilometres, 

About two thirds of the Mozambicans live in rural 
areas. Most of the urban centres lie near the coast. 


Facts in brief about Mozambique 


Capital: Maputo. 

Official language: Portuguese. 

ie ad República de Moçambique (Republic of Mozam- 

ique). 

Area: 801,590 km? Coastline—2,504 km. Greatest distances— 

north-south, 1,770 km; east-west, 1,094 km. 

Elevation: Highest—Mt. Binga, 2,436 m. Lowest —sea level. 
Population: Estimated 1996 population—16,923,000; density, 21 
people per km’; distribution, 66 per cent rural, 34 per cent 
urban. 7980 census—12,117,000. Estimated 2001 population— 

19,994,000. 

Chief products: Cashews, cassava, coconuts, cotton, shrimp, 
sugar cane. 

Flag: The flag has three broad, horizontal stripes of green, 
black, and yellow separated by narrow white bands. To the 
left is a red triangle with a yellow star. The star holds a book 
with a hoe and a rifle crossed over it. See Flag (picture: Flags 
of Africa), 

Money: Currency unit—metical. One metical=100 centavos. 
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Maputo is the capital, largest city, and chief port. Mo- 
zambique is noted for its many fine harbours. Its excel- 
lent port facilities are used by some neighbouring coun- 
tries. Trade with Mozambique was controlled by 
Portugal from the early 1500's. Mozambique was recog 
nized as a Portuguese colony from 1885 until 1975, when 
it became independent after a 10-year struggle against 
Portuguese rule. 

Government. Until 1990, the Front for the Liberation 
of Mozambique, or Frelimo, was Mozambique's only 
legal political party. In that year, a new constitution was 
adopted that legalized all political parties. Multiparty 
presidential and legislative elections were planned. 
Until the elections are held, the leader of Frelimo was A 
scheduled to remain president. The members of the AN 
tional legislature, who were appointed by Frelimo, wer! 
also scheduled to remain in office. i 

People. Almost all Mozambicans are black Africans. 
Other groups, including Arabs, Europeans, and Paki- 


sanis, make up less than 1 per cent of the population. 
Most of the blacks belong to groups that speak one of 
the Bantu languages. The largest of these groups, the 
Makua-Lomwe, account for about 40 per cent of the 
population of Mozambique. Few blacks can speak Portu- 
quese, the country's official language. Some Mozambi- 
tans speak English when conducting business activities. 

Most Mozambicans are farmers, but their techniques 
are extremely simple. Some farmers use the s/ash-and- 
burn method which can be very damaging to the envi- 
ronment. The slash-and-burn method involves cutting 
and burning forest trees to clear an area for planting. 
farmers in some areas of the country use more modern 
techniques. 

About 55 per cent of the people of Mozambique 
practise traditional African religions. Many of this group 
are animists, who believe that everything in nature has a 
soul, Others worship the spirits of their ancestors. About 
30 per cent of the people are Christians, mostly Roman 
Catholics. Many of the remaining people are Muslims. 

Only about 15 per cent of Mozambique's people 15 
years of age or older can read and write, but the gov- 
emment has begun programmes to improve education. 
Auniversity was established in Maputo in 1962. 

Land and climate. Almost half of Mozambique is 
covered by a flat plain that extends inland from the 
coast. The land rises steadily beyond the plain, and high 
plateaus and mountains run along much of the western 
border. Sand dunes and swamps line the coast. Grass- 
lands and tropical forests cover much of the country. 

i Many sizable rivers flow east through Mozambique 
into the Indian Ocean, and their basins have extremely 
fertile soil. Cashew trees and coconut palms grow 
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Maputo, the capital of Mozambique, is a leading African port. 
Ships from many countries carry cargo to and from the city. 


throughout the country. Animal life in Mozambique in- 

cludes crocodiles, elephants, lions, and zebras. 
Mozambique has a basically tropical climate, but tem- 

peratures and rainfall vary considerably in different 


An outd d other items, serves as a shopping centre in 
eat Market oi E oe oa located in the capital, Maputo. 


Many parts of Mozambique. The market shown above is 
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areas. Temperatures average 20° C in July and 27° C in 
January. About 80 per cent of the annual rainfall occurs 
from November to March. The rainfall ranges from 41 to 
122 centimetres, 

Economy of Mozambique is not well developed. Ag- 
riculture is Mozambique’s major economic activity. The 
nation is a leading producer of cashews. Other impor- 
tant crops include coconuts, cotton, sugar cane, and 
cassava, a starchy root. Some people catch fish and 
shrimp in the Indian Ocean. Mozambique’s economy 
depends partly on payments by South Africa, Zim- 
babwe, Swaziland, and Malawi for the use of railways 
and port facilities. Maputo and Beira are the chief sea- 
ports. Also, many Mozambicans work in South Africa. 

Industrial development has been slow and has oc- 
curred mainly in the food-processing and oil-refining in- 
dustries, Coal is mined in central Mozambique. The Ca- 
hora Bassa Dam in the northwest produces electric 
power, much of which is transmitted to South Africa. 

Most of Mozambique's roads are unpaved. Several 
railway routes link Mozambican ports with other African 
countries. The chief airport is at Maputo. Three daily 
newspapers are published in the country. 

History. People have lived in what is now Mozam- 
bique since the 4000s B.C. Bantu-speaking people set- 
tled there before A.D. 100. Arabs lived in the area by the 
800's. Portuguese explorers first visited Mozambique in 
1497, They established a trading post there in 1505, and 
the country became a slave-trading centre. But most of 
Mozambique was undeveloped until the 1900's. 

Through the years, Portuguese control of Mozam- 
bique was threatened by Arabs, Africans; and some Eu- 

ropean nations. In 1885, Africa was divided among vari- 
ous European powers, and Mozambique was recog- 
nized as a Portuguese colony. It was often called Portu- 


At an open-air school in 
Mozambique, children learn 
the basics of mathematics, 
The government of Mozam- 
bique has begun programmes 
to improve education. But 
about three-fourths of the 
people 15 years of age or 
older still cannot read and 
write. 


guese East Africa. Borders similar to those of present- 
day Mozambique were established in 1891. 

Towns and railways were built in Mozambique dur- 
ing the late 1800's and early 1900's, and the Portuguese 
population rose. In the 1950's, many blacks became in- 
creasingly discontented with white Portuguese rule. 
Frelimo was established in 1961 as a guerrilla move- _ 
ment. It began military attacks against the Portuguese in 
1964 and gained control of part of northern Mozam- 
bique. Fighting between Frelimo and Portuguese forces 
continued for 10 years. 

Mozambique became independent on June 25, 1975. 
Frelimo—which based its policies on the philosophy of 
Karl Marx and V. I. Lenin, two founders of Com- 
munism—took over the government. Its government 
gained control of all education, health and legal serv- 
ices, housing, farmland, and major industries. Most of 
the Portuguese left Mozambique at that time. m 

In 1976, Mozambique closed its border with Rhodesia 
(now Zimbabwe) to protest against that countrys white 
minority government. This action cost Mozambique 
much income from Rhodesian use of its railways and 
ports. Also, Mozambique limited the number of its na- 
tionals working in South Africa, which has a white mi- 
nority government. X d 

Border fighting broke out between Mozambican an 
Rhodesian troops. Many black Rhodesians fled to Mo- 
zambique to use bases there in their fight against the i 
Rhodesian government. In 1980, blacks gained control 
of Rhodesia's government, and the country's name was 
changed to Zimbabwe. Friction between Mozambique 
and that country ended (see Zimbabwe l[History)). Mo ; 
zambique aided guerrilla forces that opposed the Sias 
African government. South Africa gave aid to guerri s 
who were fighting against Mozambique's government. 


n1984, Mozambique and South Africa signed a treaty 
which both countries agreed to stop giving assistance 
ithe guerrillas. But the guerrillas in Mozambique, 

aed the National Resistance Movement, or Renamo, 
ontinued fighting in Mozambique. The fighting became 
yidespread, and it disrupted farming and other eco- 
nomic activities in parts of the country. 

Inthe early 1980's, Mozambique's government de- 
tided to permit the increase of private enterprise. It 
began helping some people to start their own busi- 
nesses and began a shift from the Communist-style state 
‘jams to private and family-run farms. In 1989, the gov- 
tment officially ended its Marxist economic policies. 

Inthe 1980's and early 1990's, droughts and the dis- 

f nption resulting from the civil war caused severe food 
| shortages that led to malnutrition and starvation for mil- 
lions of people. Direct peace talks between Frelimo and 
Renamo began in 1990. Until 1990, Frelimo was Mozam- 
bique’s only legal political party. The government 

signed a peace treaty with the rebels in 1992 and multi- 
party elections were scheduled for 1994. 

See also Maputo. 

Mozart, Wolfgang Amadeus (1756-1791), an Aus- 
tian composer, is considered one of the greatest and 
most creative musical geniuses of all time. With Joseph 
Haydn, he was the leading composer of the classical 

syle of the late 1700's. Mozart died before his 36th birth- 
ay, but he still left more than 600 works. 


His life 


Mozart was born in Salzburg. His father, Leopold, was 
the leader of the local orchestra, and also wrote an im- 


A 

Nazar family portrait from about 1780 shows the young 

a who was a noted pianist. Their father, Leopold, right, 
Poser. A portrait of Wolfgang's mother, Anna Maria, hangs 0 
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portant book about violin playing. At the age of 3, Wolf- 
gang showed signs of remarkable musical talent. He 
learned to play the harpsichord, a keyboard instrument 
that preceded the piano, at the age of 4. He was com- 
posing music at 5, and when he was 6, he played for the 
Austrian empress at her court in Vienna. 

Before he was 14, Mozart had composed many works 
for the harpsichord, piano, or the violin, as well as or- 
chestral and other works. His father recognized Wolf- 
gang's amazing talent and devoted most of his time to 
his son's general and musical education. While serving 
as his teacher, Leopold took Wolfgang on concert tours 
through much of Europe. Wolfgang composed, gave 
public performances, met many musicians, and played 
the organ in many churches. In 1769, like his father be- 
fore him, he began working for the archbishop of Salz- 
burg, who also ruled the province. The Mozarts often 
quarrelled with the archbishop, partly because Wolf- 
gang was often absent from Salzburg. The archbishop 
dismissed young Mozart in 1781. 

Mozart was actually glad to leave Salzburg, a small 
town, and preferred to seek his fortune in Vienna, one 
of the music capitals of Europe. By this time people took 
less notice of him, because he was no longer a child 
prodigy. But he was a brilliant performer and active as a 
composer. 

Mozart married in 1782. He did not have a permanent 
job in Vienna and tried to earn a living by selling his 
compositions, giving public performances, and giving 
music lessons. None of these activities produced 
enough income to support his family. He even travelled 
to Germany for the coronation of anew emperor, but 


(il painting on canvas by Johann Nepomuk della Croce: Mozart Museum, Salzburg, Austria 


Wolfgang seated next to his sister, 
gained recognition as a violinist and 
n the wall. 
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his concerts there did not attract as much attention as 
he hoped. He died in poverty on Dec. 5, 1791. 


His works 


Operas. Mozart excelled in almost every kind of mu- 
sical composition. Several of his 22 operas gained wide 
recognition soon after his death, and they still please au- 
diences all over the world. The Marriage of Figaro (1786) 
and Don Giovanni (1787) are operas he composed with 
words in Italian. The Magic Flute (1791) has German 
words. Each of these contains arias (beautiful melodies 
for singers), recitative (rapidly sung dialogue), ensem- 
bles in which several people sing at the same time, and 
choruses. The orchestra provides an ever-changing ex- 
pressive accompaniment. The drama ranges from slap- 
stick and other forms of comedy to tragedy. 

Symphonies. Mozart wrote over 40 symphonies, 
many of which are performed today. Some originally 
were overtures (orchestral introductions) for operas, 
and last only a few minutes. His later symphonies, which 
are the most popular, are full-length orchestral compo- 
sitions that last 20 to 30 minutes. Most consist of four 
movements (sections). His last and most famous sym- 
phony, Number 41 (1788), is nicknamed the Jupiter. 

Church music. Mozart composed a great amount of 
church music, most of it for performance at Salzburg 
Cathedral. He wrote Masses and shorter pieces called 
motets; and he set psalms to music, especially for the 
vespers service. The music is beautiful and varied. It in- 
cludes choral and solo parts, usually with accompani- 
ment by organ and orchestra. Mozart's best-known sa- 
cred work is the Requiem (Mass for the Dead). He began 
it in the last year of his life and while writing it seems to 
have become concerned about his own death. Parts of 
the Requiem were composed during his final illness. He 
died before the work was finished. 

Other works. Mozart wrote other, lighter, orchestral 
works, called serenades. Some were intended for out- 
door performance. One has become well known as Fine 
Kleine Nachtmusik (A Little Night Music, 1787). Mozart 
also wrote many compositions called concertos for a 
solo instrument such as violin or piano, with orchestral 
accompaniment. He often played the solo part. 

Throughout his life Mozart composed chamber 
music—works for a small number of instruments in 
which only one musician plays each part. Mozart con- 
centrated on string quartets (two violins, viola, and 
cello), He was influenced in this by Joseph Haydn. He 
dedicated six quartets to Haydn. 

Mozart's sonatas for keyboard (harpsichord or piano), 
and for violin and keyboard are outstanding. The piano 
was then still fairly new and was widely played by ama- 
teurs. More than any other composer, Mozart helped to 
make the instrument popular. 

His style. In spite of his hardships and disappoint- 
ments, much of Mozart's music is cheerful and vigorous. 
He had a sense of humour and liked puns and practical 
jokes. He composed many lighter works. These include 

the opera Cosi Fan Tutte (All Women Are Like That, 
1790), much of his early instrumental music, and canons 
(rounds) with nonsense words. 

Mozart also produced deeply serious music. His most 
profound works include his late piano concertos, sev- 
eral string quartets, the string quintet in G minor, and 


his last three symphonies—E flat major, G minor, and the 
Jupiter. Larger works contain both serious and light ele- 
ments, as does Don Giovanni. 

Mozart belonged to the Order of Freemasons and 
wrote several compositions for their meetings. Some 
scenes from his fairy-tale opera The Magic Flute were 
inspired by Masonic traditions and beliefs. 

A catalogue of Mozart's works was first prepared by 
Ludwig Köchel (1800-1877), a German music lover. Mo- 
zarťs works are still identified by the numbers Köchel 
assigned to them. Today Mozart's music is known and 
admired throughout the world. A famous music festival 
held each summer in Salzburg features his works. 

See also Classical music (picture: As a young boy). 
MS. See Multiple sclerosis. 

Mubarak, Hosni, (1928- _), became president of 
Egypt in October 1981. He succeeded Anwar el-Sadat, 
who was assassinated by Islamic fundamentalist extrem- 
ists. As president, Mubarak 
continued Sadat's policies, 
including the fulfilment of 
the 1979 peace agreement 
between Egypt and Israel 
(see Egypt [Egypt today)). 
He has allowed more polit- 
ical and journalistic free- 
dom than Sadat had. 
Mubarak faces strong op- 
position from Islamic ex- 
tremists in Egypt, who also 
challenged Sadat's policies 
and Egypt's negotiations 
with Israel. In August 1990, 
Iraq invaded and occupied Kuwait. Mubarak played a 
leading role in organizing Arab opposition to Iraq. See 
Persian Gulf War. 

Violence by Islamic extremists increased greatly in 
the early 1990's in Egypt. These people attacked Egyptian 
Christians, foreign tourists, and other foreigners. In 
1992, Mubarak’s government began raiding extremist 
strongholds and making arrests. 

Mubarak was born in Kafr-El-Meselha, a village about 
130 kilometres north of Cairo. He graduated from 
Egypt's Military Academy in 1949, and its Air Force 
Academy in 1950. He then served as a fighter pilot anda 
bomber squadron commander in the Egyptian Air 
Force. Mubarak became commander of the air force in 
1972. In 1975, Sadat appointed him vice president. 
Mucilage is a thick, sticky substance usually made by 
dissolving gum in water, or other liquid. Mucilage is an 
adhesive. It causes two substances to adhere (stick to- 
gether). The exact ingredients of mucilage vary with the 
adhesives’ planned uses. Gum arabic dissolved in hot 
water makes gum-arabic mucilage. When aluminium 
sulphate is added to the solution, the adhesive so 
formed may be used to make paper stick to glass. Dex- 
trin (a substance made from starch) is dissolved in co h 
water to make a mucilage used on postage stamps. a 
and gelatine also are used to make mucilage. 

See also Glue; Gum arabic. 

Muckrakers were a group of writers in the early 
1900's who exposed social and political evils in the ; 
United States. They wrote about corruption in bushes 
and government and also called attention to such pro 
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"Jems as child labour, prostitution, and racial discrimina- 
tion. In 1906, President Theodore Roosevelt labelled 
them muckrakers because he felt they were concerned 
only with turning up filth. But these writers increased 

ublic awareness of social problems and forced govern- 
ment and business to reform many unfair laws and prac- 
tices. 

See also Sinclair, Upton. 

Mucoviscidosis. See Cystic fibrosis. 

_ Mucus is a thick, clear, slimy fluid found in the nose, 

"mouth, and other organs and passages that open to the 

outside of the body. It is made up mostly of a compound 

| ofprotein and sugar. This fluid is produced by cells in 
the mucous membranes, and covers the surfaces of the 
| membranes. 

_ Mucus performs two principal duties. It provides lu- 
brication for material which must pass over the mem- 
branes, such as food passing down the oesophagus, or 
food tube. It also catches foreign matter and keeps it 
from entering the body. The mucous membranes of the 
nose, sinuses, and trachea (windpipe) are covered with 
fine hairlike structures known as cilia. The cilia contain 
microscopic muscles that enable them to rhythmically 
move back and forth. The motions of the cilia cause the 
mucus to carry bacteria and dust up the windpipe to the 
e and throat where it can be swallowed or blown 
0 

See also Cold, Common; Cystic fibrosis; Membrane; 

i Mouth; Nose. 

Mud Dauber. See Wasp (Nests). 

Mudpuppy is a salamander that lives in streams, lakes, 
and rivers mainly in central United States. The cave- 
dwelling o/m of Europe belongs to the same family. 
Mudpuppies may grow as much as 43 centimetres long, 
buta 20-centimetre animal may be full-grown. 

The mudpuppy has a slimy body. It may be dark 
brown, grey-brown, or black, usually with darker spots. 
Ithas a powerful flat tail and four weak legs. It has deep 
Purplish-red external gills behind its short, flat head. The 
mudpuppy is also called the water dog. 

Mudpuppies usually stay in 0.5 to 2.5 metres of fresh 
Water, especially among water plants. They lay their 

_ ĉggs under stones in sunny streams, attaching them to 

Some object lying under about 1 metre of water. The 
co hatch into larvae which are about 20 millimetres 
Adult mudpuppies eat crayfish, fish eggs, and other 


TI 

nic Mudpuppy is a type of salamander. It has a powerful flat 

ieee four weak legs. It lives in ponds and streams in North 
rica and eats crayfish, fish eggs, and other water animals. 
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water animals. They usually hunt during the hours of 
dawn or dusk. Mudpuppies may remain active through- 
out the year. 

Scientific classification. The mudpuppy belongs to the 
family Proteidae. The most common mudpuppy is Necturus 
maculosus. 

Mueller, Paul Hermann. See Miiller, Paul Her- 
mann. 

Muffler. See Silencer. 

Mugabe, Robert Gabriel (1924-_), became head 
of the government of Zimbabwe (formerly Rhodesia) in 
1980. He heads the country's largest political party, the 
Zimbabwe African National Union-Patriotic Front 
(ZANU-PF). During the late 1970's, Mugabe helped lead 
the country's black nationalists in the drive to end white- 
minority rule. Nearly all of Zimbabwe's people are black, 
but whites controlled the government from about 1890 
to 1979. See Zimbabwe (History). 

A supporter of Marxist ideals, Mugabe has worked to 
establish a one-party socialist state. But conflicts be- 
tween the Shona and the Ndebele, Zimbabwe's largest 
ethnic groups, blocked his efforts. The Shona tended to 
support Mugabe's ZANU-PF, while most of the Ndebele 
supported Joshua Nkomo's African People’s Union. After 
reaching an agreement in 
1987, Mugabe and Nkomo 
merged their parties in 
1989. The new party, 
headed by Mugabe, re- 
tained the name ZANU-PF. 
Zimbabwe's other parties 
have little power. 

Mugabe was born in 
Kutama, near Harare (for- 
merly Salisbury), the capi- 
tal of Zimbabwe. The son 
of a labourer, he was edu- 
cated by Roman Catholic 
missionaries and became a 
teacher. In 1963, he helped 
found the original ZANU-PF. The white government 
jailed him from 1964 to 1974. He became prime minister 
after his party won a parliamentary majority in 1980. In 

1987, the post of prime minister was abolished. Mugabe 
was then elected to the new post of executive president. 
Mughal Empire ruled most of India in the 1500's and 
1600s. Life in Mughal India set a standard of magnifi- 
cence for its region of Asia, and the empire had peace, 
order, and stability. The centralized government of the 
empire provided a model for later rulers of India. A dis- 
tinctive culture developed that blended Middle Eastern 
and Indian elements, and the Persian language became 
widely used. 

Babar, a prince from what is now Afghanistan, 
founded the Mughal Empire in 1526. His grandson 
Akbar established its governmental structure. Akbar, 
who ruled from 1556 to 1605, controlled north and cen- 
tral India and Afghanistan. Jahangir, Akbar's son, ruled 
from 1605 to 1627 and was a patron of painting. His son 
Shah Jahan reigned from 1627 to 1658, during the height 
of the Mughal period. He encouraged architecture and 
built the famous Taj Mahal as a tomb for his wife. Shah 
's son Aurangzeb took the throne from his father in 


Jahan‘ 
1658 and imprisoned Shah Jahan. 


Robert Mugabe 
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Shah Jahan, mounted on horseback in this miniature, ruled 
India from 1627 to 1666. He built the Taj Mahal. 


The Mughal emperors were Muslims who ruled a 
largely Hindu nation. Under Akbar, Hindu warriors 
served as Mughal generals and governors. Other Hin- 
dus were administrators and clerks. Later, Aurangzeb 
imposed a tax on the Hindus and destroyed many of 
their temples. The Mahrattas, Hindu warriors of Central 
India, revolted and seriously weakened the empire. 

The Mughal Empire began to break up soon after Au- 
rangzeb’s death in 1707. Mughals continued to rule a 
small kingdom at Delhi until Great Britain took control 
of India in the 1800s. 

See also Akbar; Aurangzeb; Babar; India (The Mug- 
hal Empire); Shah Jahan. 

Muhammad (5707-632) was a great religious leader of 
Arabia, and the founder of Islam. He is called the 
Prophet of Islam. His followers are called Muslims. The 
name Muhammad means “praiseworthy” or “praised 
one” in Arabic. There are several common spellings of 
the name, including Mohammad, Muhammed, and Ma- 
homet, but Muhammad is the most widely accepted 
spelling among scholars. 

Muslims believe that Muhammad was the last mes- 
senger of God. They believe that he completed the sa- 
cred teachings of such earlier prophets as Abraham, 
Moses, and Jesus Christ. Muslims love, honour, and re- 
spect Muhammad, but they do not worship him. As he 
himself emphasized, even when he was on his death- 
bed, he was only a human being with no divine powers. 

Muhammad lived and worked in Arabia, the vast re- 
gion of southwest Asia lying between the Red Sea and 
the Persian Gulf (see Arabian Peninsula), He was one of 


Akbar, greatest of the Mughal emperors, built palace forts, like 
this at Agra, beautified by Shah Jahan. 


the most influential men of all time. His belief in his di- 
vine mission gave him the strength to bring about many 
changes in Arabia. When Muhammad started his 
preaching in the A.D. 600's, Arabia was a wild and law- 
less land. Its people lived in tribes, most of whom were 
nomadic, moving from one camp to another in the de- 
sert. These tribes were fierce and lived by harsh, unwrit- 
ten tribal laws. They fought continually against each 
other in a savage struggle for survival. Yet they also pos- 
sessed a lively and exciting culture. i 

In Mecca, a city in southwestern Arabia (now Saudi 
Arabia), there was much suffering among the poor and 
much selfishness among the rich. Most people wor- 
shipped many gods and prayed to idols and spirits. ihe 
Kaaba, the most important shrine in Arabia and the mon 
centre of pilgrimage, contained about 360 idols. Drunk- 
enness and gambling were common and widespread, 
and the status of women was so low that baby girls 
were sometimes buried alive at birth. Into this amon s 
phere Muhammad brought a new message from Gor ed 
His people. He taught that there is only one God, nam 
Allah, and that this God requires people to submit to 
Him. The Arabic word for submission, /s/am, became He 
the name of the new faith that Muhammad preached. al 
replaced the old loyalty to tribes with a new tie of Srb 
ity and allegiance among all Muslims. He also proaca 
against the injustices of the wealthy classes in Mecc: 
and tried to help the poor. i i 

During`'his lifetime, Muhammad united the whol a 
Arabia in a great religious movement. Within a hun a 
years after his death, Muslims carried the teachings 
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Muhammad into other parts of the Middle East and into 
northern Africa, Europe, and Asia. Today, there are Mus- 
lim communities throughout the world. 

Early Life. Muhammad was born in Mecca in 570 or 
571. Mecca was an important commercial centre situ- 
ated on the caravan route from Yemen in the south to 
Syria in the north. Muhammad was a member of the 
tribe of Quraysh, the most powerful and important tribe 
in Mecca. His father died before his birth, and his 
mother died when he was only six years old. His grand- 
father, and later his uncle, Abu Talib, were his guard- 
ians. As a young child, Muhammad was sent to live with 
a desert tribe to build up his strength and character. 
With the tribe he learned to tend sheep and camels. 
later, he travelled with his uncle on at least one caravan 
journey through Arabia to Syria. He probably also vis- 
ited Mecca quite often and heard people of different 
faiths express their ideas. 

Pesce age of 25, Muhammad entered the service of 
adija, a wealthy widow 15 years his senior. She em- 
ployed him as a merchant trading on her behalf. Khadija 

Proposed marriage to Muhammad through his uncle, 
and he accepted her. She was his closest companion 
and the first of his disciples. She lived with him for 25 
hae until her death. She bore him two sons and four 
paughters. The sons died young. One of the daughters, 
ey married Muhammad's cousin, Ali, a son of Abu 
ig (see Fatima), Fatima was the only child of Muham- 
ad to have surviving children. Therefore all of Muham- 
mad's descendants came from the line of Fatima and Ali. 
in ieee early years Muhammad was much respected 
o ecca for his honesty. He was known as al-Amin, "the 
stworthy one.” Muhammad was deeply upset by the 
ow moral standards and social injustices around him. 
once formed a pact with three other young men to 
T P anyone who was oppressed or wronged obtain 
Justice, When he was 35 years old a flood damaged the 
ba and it had to be rebuilt. A black stone that was 
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The Dome of the Rock is lo- 
cated in the city of Jerusalem. 
Itis sacred to the Muslims be- 
cause they believe that Mu- 
hammad ascended from earth 
to heaven from this site. The 
dome is also known as the 
Mosque of Omar. 


considered especially sacred had lain in one corner. Be- 
cause of his honesty and generally agreed moral excel- 
lence, Muhammad was chosen by the tribes to put the 
stone back in its rightful place. 

Muhammad's mission in Mecca. Toward his 40th 
year, Muhammad began meditating and praying alone 
in a cave on Mount Hira, a few kilometres outside 
Mecca. On one such occasion, he had a vision. He be- 
came aware of a powerful presence and heard a voice 
say the word "Recite!" In his confusion he said that he 
did not know how to recite. The same command was re- 
peated to him three times, and then Muhammad felt his 
whole body being squeezed so hard that he could 
hardly breathe. After this, he heard the words of the first 
of many revelations, or divine messages, that he was to 
receive during his life. These revelations, together with 
Muhammad's teachings, were memorized by his follow- 
ers and later written down in the Quran, the holy book 
of Islam. Muslims believe that the angel Gabriel, under 
God's command, made these revelations to Muhammad, 
calling him to serve as a prophet and proclaim God's 
message to his people. : 

The experience of his first vision overwhelmed Mu- 
hammad and he wondered whether it had truly come 
from God or not. If it had, could he bear the heavy bur- 
den that was being placed on him? His wife Khadija re- 
assured him and became the first person to believe in 
his mission. Together they consulted her cousin, a 
knowledgeable Christian named Waraqa, who con- 
firmed the truth of Muhammad's mission and foretold 
that Muhammad would encounter much opposition. For 
awhile, Muhammad received no more revelations and 
began to lose heart. But Gabriel came to him again and 
told him: “Arise and warn, magnify thy Lord . . . wait pa- 
tiently for Him.” 

At first, Muhammad may have spoken of the revela- 
tions only to his family and friends, but soon he began 
to preach publicly in Mecca. Initially, those who heard 
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him ridiculed him, especially the wealthy and influential 
citizens of Mecca. But his message gained a small fol- 
lowing among such deprived social groups as slaves, 
women, and the poor. At this time, Muhammad's most 
influential early convert to Islam was a rich merchant 
named Abu Bakr. Muhammad's followers became 
known as Muslims, a word meaning “those who submit 
to God.” 

When it became clear that Muhammad was renounc- 
ing the idols contained in the Kaaba and was calling 
upon people to worship only one God, Allah, those who 
had previously ridiculed the Muslims began to perse- 
cute them. The Kaaba boosted Mecca's importance as a 
centre for trade and pilgrimage, and wealthy Meccans 
saw Muhammad's new message as a threat to their 
prosperity and prestige. Muhammad was protected by 
his uncle Abu Talib, an important tribal chief who stood 
by his nephew but never became a Muslim. But some of 
Muhammad's followers among the poor suffered tor- 
ture, and even Muhammad himself endured petty in- 
sults and minor personal injuries. 

The Hegira. By about 620, ten years after he had re- 
ceived the first revelation from Allah, life in Mecca was 
becoming intolerable for Muhammad and his fellow 
Muslims. For three years they had been excluded from 
all commercial and social contact with the other Mec- 
cans, and some were in great hardship and near to star- 
vation. One result of this was that Abu Talib, Muham- 
mad‘s uncle, and Khadija, his wife, both died. This was a 
great personal tragedy for Muhammad but also a dan- 
ger for him. The death of Abu Talib removed Muham- 
mad‘s protector. 

After secret meetings with some people from the 
town of Medina (at that time known as Yathrib), about 
400 kilometres north of Mecca, Muhammad was ac- 
cepted by them as God's messenger and was invited to 
their city to act as a leader of the Arabs. The Muslims 
undertook the Hegira (migration or flight) to Medina in 
the year 622. They travelled secretly and in small num- 
bers to escape detection by the Meccans. The furious 
Meccans offered a reward for the capture of Muham- 
mad, but he evaded his pursuers and reached Medina 
safely, where he and his followers were welcomed. The 
Hegira was so important for the Muslim community that 
te Muslim calendar begins in the year in which it took 
place. 

Both the Arab and Jewish communities in Medina 
welcomed Muhammad as their leader when he first ar- 
rived. Most Arabs accepted him as a prophet of God 
and embraced the religion of Islam. But the Jews found 
it difficult to follow a prophet who was not of their own 
people. In the end, they conspired against Muhammad's 
leadership, and he angrily drove them from the city, 
making Medina a Muslim society. 

In Medina, Muhammad and his followers were at 
last in charge of their own affairs and were able to put 
into practice the laws of Islam. Muhammad's teachings, 
as preserved in the Quran, included laws to help or- 
phans and the poor and to encourage the freeing of 
slaves. There were also many regulations on inheri- 
tance, marriage, and divorce that improved the status of 

women. Many barbaric war customs were swept away, 
and Muhammad limited the just causes of war to such 
reasons as self-defence and the protection of Islam. This 


was designed to put an end to the constant inter-tribal 
warfare among the Arabs. Muhammad also laid down 
rules for worshipping Allah. These included the five 
daily prayers and fasting during the month of Ramadan. 
Congregational prayers were to take place on a Friday 
and all praying was to be done facing the city of Jerusa- 
lem. After the break with the Jews, Muhammad changed 
the direction of prayer to Mecca, which was at the heart 
of the Muslims’ hopes and aims. The Muslims believed 
that the Kaaba had originally been set up by the prophet 
Abraham for worship of the one true God, but had later 
become corrupted when people brought in idols. 

Soon after the Hegira, it became clear that Muham- 
mad's enemies in Mecca were not content to allow him 
to become a powerful leader in Medina. They feared he 
would one day return to Mecca in triumph, and so they 
urged the tribes of Arabia to oppose him. The Muslims 
clashed in battle with the Meccans on two occasions. 
First, at the Battle of Badr (624), despite being vastly out- 
numbered, the Muslims won a resounding victory. But 
then at the Battle of Uhud in the following year the Mec- 
cans, again outnumbering the Muslims, gained the 
upper hand. In 627, the Meccan forces laid siege to Me- 
dina for several weeks but could not take the city and 
eventually had to withdraw. 

Meanwhile, Muhammad's following was growing 
throughout Arabia. In 628, the Meccans agreed to a ten- 
year peace treaty with the Muslims. By this treaty, the 
Meccans were forced to acknowledge the Muslims as 
equals. Muhammad and his followers could preach in 
peace and win yet more converts to Islam. However, the 
Meccans broke the treaty by taking part in an attack ona 
tribe allied to the Muslims. In January 630, Muhammad 
and 10,000 followers marched into Mecca and captured 
it for the Muslims. The conquest of Mecca was a peace- 
ful one, however, and Muhammad's former enemies 
were forgiven. Many of them were converted to Islam. 

Muhammad's first act on entering Mecca was to 
smash all 360 pagan idols in the Kaaba. As he did so, he 
recited a phrase from the Quran: “Truth has come, and 
falsehood has vanished away.” In this way, the Muslims 
believed that the Kaaba was restored to its original 
intention—the worship of the one true God alone. 

Between 630 and 632 the Muslims subdued their re- 
maining opponents in Arabia, so that Arabia became a 
unified Islamic state under Muhammad's leadership. In 
632, Muhammad began to feel that his life was coming 
to an end. He led the Muslims on the pilgrimage to 
Mecca for the last time. During this event, which is 
known as the Farewell Pilgrimage, Muhammad deliv- 
ered a famous sermon, in which he repeated some of 
the most important principles of Islam. He said that life, 
property, and honour were all sacrosanct (too sacred to 
be destroyed or harmed). He also said that women were 
to be given due consideration and regard and that pris- 
oners of war were not to be ill-treated. Above all, he em- 
phasized that all humans were equal, with no superiority 
of one race or tribe over any other. Then came the 
words of Allah in one of the last revelations preserved 
in the Quran: “On this day | have perfected your religion 
for you and completed My favour unto you, and chosen 
as your religion Islam.” 

Muhammad died on June 8, 632, at Medina. On hear- 
ing of his death, some of his followers were over- 


The burial place of Muhammad is the Prophet's Mosque in 
Medina, Saudi Arabia, above. Muhammad died in Medina in 
AD. 632. He had fled there from Mecca in 622. Most Muslims 
who make a pilgrimage to Mecca go on to visit this mosque. 


Whelmed with grief, but his close friend Abu Bakr ral- 
ied the believers with these words: “Whoever wor- 
shipped Muhammad, know that Muhammad is dead; 
but whoever worships God, know that God is living and 
shall never die.” Muhammad was buried at Medina, and 
his tomb is located in the Prophet's Mosque there. Mus- 
ims often visit the tomb, after completing their pilgrim- 
age to Mecca, as a token of extreme reverence and af- 
ection for the Prophet of Islam. 
Muhammad's character. Unlike the prophets of old, 
Muhammad lived his life in the full light of history, and 
Many of his sayings and actions were painstakingly pre- 
Served by early Muslim scholars as an act of devotion. 
hrough these reports we can learn much about Mu- 
hammad's character. Even non-Muslim scholars do not 
i oubt his sincerity in his mission. During the Meccan 
ae before the Hegira, Muhammad bore ridicule and 
ardship rather than forsake his task. At one point the 
Meccan chiefs offered him rank, power, and wealth to 
stop preaching, but he refused their offer and continued 
Is ministry. 
o Muhammad was able to command a large and de- 
i ed following. He spoke well, and many of his sayings 
re memorable for their short but striking style. He had 
A, and commanded respect without being distant. 
0 ough he possessed a natural authority, he always — 
a the advice of his companions in important deci- 
He combined the heavy duties of leadership of the 
ae community with an intense spiritual life. He gen- 
one Y Spent two thirds of the night in prayer, and only 
tnd third in sleep. In spite of being the head of a large 
a growing community, Muhammad always lived a life 
extreme simplicity, living on a diet of water, dates, 


Muhammad II 687 
and barley, sleeping on a sack filled with twigs, and pos- 
sessing only one change of clothes. Although he was an 
important statesman, he still found time to help with 
household tasks and was known to patch his own 
clothes and mend his own shoes. He always had a kind 
word even for the most humble members of society, as 
when on one occasion he caressed the rough and cal- 
loused hands of a poor labourer, repeating the words 
"These hands are very dear to God.” 

After the death of his first wife Khadija, Muhammad 
married several wives. This was an accepted custom in 
Arabia at that time. Several of the women he married 
had been widowed in the battles fought by the Muslims, 
and by marrying them Muhammad was able to support 
them and provide them with a new life. Two of them 
were daughters of hostile tribal chiefs, and Muhammad 
married them to seal alliance with the chiefs. His wives 
were all devoted to him, and on one occasion, when 
some of them were complaining about their simple and 
frugal life style, they were given the choice to stay with 
Muhammad or to seek greater prosperity elsewhere. All 
chose to stay. 

A natural part of Muhammad's duties as a prophet 
was the task of military leadership. If the Muslims were 
not allowed to follow their religion in peace, then it be- 
came a duty to defend it by arms if necessary. But there 
was never any question of converting anyone to Islam 
by force of arms. The Prophet himself stated that reli- 
gion was a matter of conscience, and the Quran says 
"There is no compulsion in religion.” 

Muslims’ attitude to Muhammad. Muslims feela 
great reverence and affection for Muhammad. They are 
fortunate in having a record of his deeds that portrays a 
vivid picture of him as a human being. Although he is 
not infallible, he was chosen by God because of his ex- 
ceptional moral qualities, and therefore he is regarded 
as an example to be followed by other people. When 
Muslims perform their daily prayers, they call down 
God's blessings on the Prophet, and when they mention 
his name, it is customary for them to add the words: 
“May the peace and blessings of God be upon him.’ 


Related articles in World Book include: 


Islam Quran 
Mecca Religion 
Muslims 


Muhammad Il (1432-1481), also known as Mehmed II 
or Mehmet Il, was the seventh sultan (ruler) of the Otto- 
man Empire. He is sometimes called The Conqueror be- 
cause he conquered Constantinople (now Istanbul), cap- 
ital of the Byzantine Empire, in 1453. His victory ended 
that empire, which once ruled much of Africa, Europe, 
and the Middle East. 

Muhammad became sultan in 1444 but was deposed 
in 1446. He regained power in 1451 and ruled until 1481 
as one of the greatest Ottoman sultans. Muhammad ex- 
tended Ottoman rule in the Balkans, Asia Minor, and the 
Crimea. He also reorganized the empire's administrative 
system and rebuilt Constantinople, which had badly de- 
teriorated in the last days of the Byzantine Empire. 

Muhammad was well-educated. He knew several lan- 
guages and used ideas from other cultures to his em- 


pire’s advantage. 
See also Turkey (The rise of the Ottoman Empire). 
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Muhammad, Elijah 
(1897-1975), was the head 
of the Black Muslim move- 
ment in the United States, a 
black organization that 
combines religious beliefs 
with strong social protest. 
He favoured separation of 
blacks and whites, and for- 
mation of an all-black state 
or territory. 

He taught his followers 
to make themselves self- 
sufficient by establishing 
their own schools and 
businesses. He said blacks should be thrifty, clean, and 
hardworking, and abstain from pork, drugs, tobacco, 
and alcohol. 

Elijah Muhammad was born Elijah Poole in Sanders- 
ville, Georgia, U.S.A. and moved to Detroit, Michigan, in 
the 1920's. He met W. D. Fard (or Farad), founder of the 
movement, and changed his name to Elijah Muhammad. 
He led the movement after Fard disappeared in 1934. 

See also Black Muslims. 

Muhammad Ali, the boxer. See Ali, Muhammad. 
Muhammad Ali (1769-1849) ruled Egypt from 1805 to 
1848. He used French and other European advisers to 
help modernize Egypt and to increase its wealth and 
power. Under him, the Egyptian government and army 
came to be patterned after those of European countries. 
But he did not encourage democracy. He kept power 
firmly in his own hands. 

Muhammad Ali was born in Kavalla, then part of the 
Turkish-based Ottoman Empire and now in Greece. In 
1801, he helped evict French invaders from Egypt as an 
officer in the Ottoman army. The Ottoman su/tan (prince) 
named him governor of Egypt in 1805. In 1831, Muham- 
mad Ali turned against the sultan and attacked Ottoman 
forces, gaining temporary control of an area that now in- 
cludes Syria. In 1841, the Ottoman Empire granted him 
and his family the hereditary right to rule Egypt. His de- 
scendants held this right until 1953, though they usually 
ruled under British control. 

See also Egypt (History). 

Muhammad bin Tughluq. See Tughluq, Muham- 
mad bin. 

Muhammad Reza Pahlavi. See Mohammad Reza 
Pahlavi. 

Muhammadan art. See Islamic art. 
Muhammadanism. See Islam; Muslims. 
Muhlenberg is the family name of four outstanding 
American religious leaders. 

Henry Melchior Muhlenberg (1711-1787) helped 
found the Lutheran Church in the United States. He ac- 
cepted an appointment as pastor to Lutherans in Penn- 
sylvania in 1742, When he arrived in Philadelphia from 
Germany in 1742, he found weak and divided congrega- 
tions. Within a month, Muhlenberg had gained control 
and began establishing the Lutheran Church. He was 
born in Einbeck, Hanover, Germany. 

John Peter Gabriel Muhlenberg (1746-1807), the 
oldest son of Henry Melchior Muhlenberg, was an 
American Lutheran minister. He served churches in New 
Jersey from 1769 to 1771, then became a minister in 
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Woodstock, Virginia, in 1771. There, on a Sunday in 
1775, after conducting church service, Muhlenberg re- 
moved his robe to reveal a military uniform. He enrolled 
men in his parish into a regiment, and became its colo- 
nel. Muhlenberg commanded troops at the American 
Revolution battles of Brandywine, Germantown, Mon- 
mouth, and Yorktown, and rose to the rank of major 
general. He represented Pennsylvania in the United 
States Congress from 1789 to 1791, 1793 to 1795, and 
1799 to 1801. He was born in Trappe, Pennsylvania. A 
statue of Muhlenberg represents Pennsylvania in the 
U.S. Capitol in Washington, D.C. 

Frederick Augustus Conrad Muhlenberg (1750- 
1801), the second son of Henry Melchior Muhlenberg, 
was a Lutheran minister and American statesman. He 
served as a minister in Pennsylvania and New York from 
1770 until 1779. He represented Pennsylvania in the first 
four U.S. Congresses, and served as speaker of the 
House of Representatives in the first (1789-1791) and 
third (1793-1795) Congresses. He was born in Trappe, 
Pennsylvania. 

William Augustus Muhlenberg (1796-1877), grand- 
son of Frederick Augustus Conrad Muhlenberg, was an 
Episcopal clergyman. In 1828, he established Flushing 
Institute, a boys’ boarding school on Long Island, New 
York. This was one of the first church-sponsored U.S. 
schools. Muhlenberg was born in Philadelphia. 

Muir, Edwin (1887-1959), was a British poet, critic, and 
translator. He is best known for his poetry, most of 
which is contained in Collected Poems 1921-1958 (1960). 
With his wife, Willa Muir, he translated the novels of 
Franz Kafka into English. His other works include The 
Structure of the Novel (1928) and An Autobiography 
(1954). Muir was born at Deerness, in Orkney, Scotland. 
Muir, John (1838-1914), an American explorer, natural- 
ist, and writer, campaigned for the conservation of land, 
water, and forests in the United States. His efforts influ- 
enced Congress to pass the Yosemite National Park Bill 
in 1890, establishing both Yosemite and Sequoia na- 
tional parks. Muir helped persuade President Theodore 
Roosevelt to set aside 59,900,000 hectares of forest re- 
serves. A redwood forest near San Francisco was named 
Muir Woods in 1908 in his honour. : 

Muir tramped through many regions of the United 
States, Europe, Asia, Africa, and the Arctic. He spent six 
years in the area of Yosemite Valley and was the first _ 
person to explain the valley's glacial origin. In 1879, Muir 
discovered a glacier in Alaska that now bears his name. 
He called California “the grand side of the mountain, 
and owned a large orchard there. In 1892, he founded 
the Sierra Club, which became a leading conservation 
organization. Muir wrote a number of books, including 
The Mountains of California (1894), Our National Parks 
(1901), and The Yosemite (1912). f 

Muir was born in Dunbar, Scotland. His interests in- 
cluded botany and geology. i 
Mujibur Rahman (1920-1975) became the first prime 
minister of Bangladesh in January 1972. Mujibur Rahman 
(known as Mujib) resigned as prime minister in January 
1975 and took office as president of Bangladesh. Military 
leaders of the country overthrew Mujib’s government 
and killed him in August 1975. 

Mujib‘s rise to national leadership followed 25 years 
of political activity in East Pakistan (now Bangladesh). 


During that period, he was held as a political prisoner 
fora total of more than 10 years. 

In 1970, Mujib became the unrivalled leader of the 
fast Pakistanis. That year, the Awami League, the party 
headed by Mujib, won a majority of the seats in an as- 
sembly that was to write a new constitution for Pakistan. 
Mujib met with the West Pakistani leaders to discuss the 
proposed constitution. But the talks broke down, and 
civil war erupted between East and West Pakistan. The 
government imprisoned Mujib in West Pakistan. He was 
released after Bangladesh gained independence in De- 
cember 1971. He returned home to a hero's welcome 
and to the tasks of building and leading a new nation. 

Mujib was born in the village of Tungipara, 97 kilo- 
metres southwest of Dhaka. He graduated from Islamia 
College, Calcutta, and studied law at Dhaka University. 

See also Bangladesh (History). 

Mukden. See Shenyang. 

Mulatto is a person of mixed white and black descent. 
The term mulatto also applies to those who have one 
white and one black parent. The child of a white person 
and a mulatto is a quadroon. Mulattoes vary in appear- 
ance, Some have dark skins and tightly curled hair and 
some do not. The word creole is often confused with 
mulatto. In the United States, a creole is a white South- 
emer of French or Spanish ancestry. See also Creole; 
latin America (People; picture). 

Mulberry is an ornamental tree which has juicy, fleshy 
fruit. The fruit are white, red, or purple and look a little 
like blackberries. Each consists of a cluster of small one- 
seeded fruit. These fruit attract birds, which eat them 
and disperse the mulberry seeds. Some kinds of mul- 
berry, especially the white mulberry and the black mul- 
berry, are grown for their fruit, which are picked and 
eaten fresh, or made into preserves or wine. Mulberry 
flowers are greenish-white and hang down in clusters. 
They are pollinated by the wind, 

In China, the white mulberry is one of the major food 
plants for sikworms (silkmoth larvae). The silkworms eat 
the leaves of the silkworm mulberry, a variety of white 
mulberry. è 

The best fruit for eating comes from the black mul- 
berry. Black mulberry is native to western Asia and has 
been cultivated for thousands of years. It can be grown 
easily from cuttings and is often planted as an ornamen- 
tal tree. Black mulberry wood is used for making furni- 
ture and for inlay work. 

Red mulberry is a tree of eastern North America. It is 
often planted as an ornamental tree. 

M Scientific classification. Mulberries belong to the family 
loraceae, The white mulberry is Morus alba. The silkworm 
erty is Morus alba var. multicaulis. The black mulberry is 

| nigra, and the red mulberry is M. rubra. 


See also Silk; Tree (Familiar broadleaf and needleleaf 


trees [picturel). 

ulch is any material that is spread over soil so that air 
can get through, but so that water in the soil cannot 
evaporate. Mulch may be made of manure, straw, hay, 
clover, chaff, alfalfa, corncobs, leaves, sawdust, wood 
hips, and many other substances. It is often applied 
about 5 to 8 centimetres thick. It helps keep water in the 
Soil by reducing evaporation, and it also decays and en- 
panes the soil. It also keeps down the number of weeds 

at would otherwise grow up to compete with plant 
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crops. Mulch is valuable to home gardeners, but it often 
costs more than commercial fertilizers. 

Muldoon, Sir Robert David (1921-1992), served as 
prime minister of New Zealand from 1975 to 1984. He 
became the leader of the National Party in 1974. Mul- 
doon took office as prime minister after leading his 
party to victory over the La- 
bour Party in the 1975 elec- 
tion. His party won again in 
1978 and 1981, and Mul- 
doon remained as prime 
minister. However, the La- 
bour Party defeated Mul- 
doon’s party in the 1984 
election, ending Mul- 
doon's term. 

Muldoon was born in 
Auckland, New Zealand. 
He served in the army dur- 
ing World War II (1939- 
1945), and studied cost ac- 
counting in England after 
the war ended. He became an expert accountant and 
was a partner in an Auckland accounting firm, Muldoon 
first won election to Parliament in 1960. He served as 
minister of finance from 1967 to 1972 and as deputy 
prime minister in 1972. As prime minister, Muldoon 
proved to be an aggressive “man of the people” who 
raised taxes but also increased subsidies (state financial 
support) for both agriculture and industry. His high- 
spending economic policies, however, led New Zealand 
into debt. He was knighted in 1984. 

Mule is a domesticated, hybrid animal that results from 
crossing a mare (female horse) and a jack (male donkey). 
The offspring of a male horse (stallion) and a female ass 
(jenny) is called a Ainny. Other mulelike hybrids were 
bred during ancient times from horses and onagers (see 
Onager). Mules were once popular work animals 
throughout the world. 


Robert D. Muldoon 


The black mulberry tree bears crimson-black fruit. This tree is 


own throughout Europe, where its juicy fruit is eaten fresh 


gr J 
id is used to make preserves and wines. 


an 
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Mule 


A mule can be used to pull a plough and do other hard work on farms. Mules are sure-footed and 
have strong muscles. They have been used as work animals throughout the world. 


A mule looks somewhat like both its parents, Like the 
jack, a mule has long ears, short mane, small feet, and a 
tail with a tuft of long hairs at the end. From the mother 
it gets a large, well-shaped body and strong muscles. 
She also gives it a horse's ease in getting used to har- 
ness. The father gives the mule a braying voice, sure- 
footedness, and endurance. Like the jack, a mule saves 
its strength when it is forced to work hard and for a long 
time. A mule is less likely to suffer from overwork than a 
horse. 


The mule has long ears, a short mane, and a tail tipped with 
long hairs. It is the offspring of a male donkey and a female 
horse. Mules usually cannot have offspring of their own. 


Mules are hardy and resist disease well. Unfortu- 
nately, mules do not have offspring of their own, except 
in extremely rare cases. Animals which cannot have off- 
spring are said to be sterile. All male mules and most fe- 
male mules are sterile. A few female mules have pro- 
duced young after they were bred to male asses or to 
stallions, 

Mules are strong and can take hard work, but they 
work even better if they are treated with kindness. 
When owners take proper care of their mules, the 
mules will do as much work as horses, and they will do 
the work under more harsh conditions. The hardiness of 
mules has traditionally made them suitable for work in 
mines, and military zones. 

Scientific classification. The mule belongs to the family 
Equidae. It is a cross between a horse, Equus caballus, anda 
donkey Equus asinus. See Donkey; Horse. 

Mule deer is a beautiful deer that has large, furry ears 
similar to those of a mule. This greyish- to brownish- 
coloured deer stands about 90 to 105 centimetres high, 
and has large, branching antlers. It has a peculiar stiff- 
legged gait that enables it to swiftly bound over the 
roughest trails. Mule deer live from northern Mexico 
northward through the United States to the southern 
parts of Alaska and Canada's Yukon Territory, and from 
northern Texas and eastern North Dakota westward to 
the U.S. Pacific Coast. In the Pacific Northwest, mule 
deer are called black-tailed deer. e 

Mule deer eat a wide range of vegetation, including 
grasses and the buds, leaves, and twigs of shrubs and 
small trees. They also may eat agricultural crops. Mule 
deer are normally active only around dawn and dusk. 
They may live in herds of 5 to 20 animals, spending the 
summer in hills and mountains and the winter in valleys. 

Scientific classification. The mule deer belongs to the deer 
family, Cervidae. It is Odocoileus hemionus. 


See also Deer. 


-from which grows a tall, 


Mulga is the Aboriginal name for a small, grey-green, 
spreading wattle that grows over vast areas of inland 


“Australia. Its leaves are useful as fodder. Its durable tim- 


ber, with light-yellow sapwood and dark-brown heart- 
wood, is used for making ornamental articles and for 
fence posts. 

Scientific classification. Mulga belongs to the family 
Leguminosae (Fabaceae). It is Acacia aneura. 
Mull is an attractive, hilly island in Strathclyde Region, 
Scotland. It is the third largest island in the Inner Hebri- 
des. It has an area of 941 square kilometres. The princi- 
pal town is Tobermory. Mull is separated from the main- 


"land coast of Morven by the Sound of Mull. Duart Castle 


stands in the southeast of Mull. 

Mullah. See Islam (The Mosque). 

Mullein is the name of over 350 species of woolly bi- 
ennial plants, belonging to the figwort family. Mulleins 


" are native to Europe and Asia. They are typical of dry, 


stony habitats, particularly in the Mediterranean region. 
They have a rosette of furry 


leaves close to the ground, 


central flower spike. 

The seeds of mulleins 
remain viable for a long 
period and some have 
even been germinated 
after lying dormant for 100 
years. 

The common mullein 
grows at roadsides and on 
waste ground in Europe. In 
North America, where it 
was introduced, it is also a 
common plant. It has long 
been used in medicine, es- 


w á 


pecially in the treatment of 


asthma. Common mullein 


Mule deer have large, furry ears like those ofa mule. In this 
Photograph, a buck, right, guards a doe during mating season. 
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The white mullein of west and central Europe is com- 
monly grown in gardens. Another attractive garden mul- 
lein is the orange mullein from southern Europe, which 
has bright yellow or orange flowers about 4 centimetres 
across. 

The black mullein has smaller flowers, each with a 
dark centre. It was once used in witchcraft and is a 
source of dye. 

Scientific classification. Mulleins belong to the figwort 
family, Scrophulariaceae. Common mullein is Verbascum thap- 
sus, white mullein V. /ychnitis, orange mullein V. phlomoides, 
and black mullein V. nigrum. 


Mullens, Priscilla. See Alden. 

Müller, Erwin W. See lon microscope. 

Muller, Hermann Joseph (1890-1967), was an Amer- 
ican geneticist. By exposing fruit flies to X rays, Muller 
proved that X rays can produce mutations (sudden 
changes in genes). The results of this work, published in 
1927, brought him the 1946 Nobel Prize for physiology 
or medicine. 

Muller was born in New York City. He began his re- 
search on heredity with Thomas Hunt Morgan while a 
student at Columbia University. They studied the linkage 
of genes and the crossing over of chromosome strands 
that occur during genetic recombination, a process that 
takes place just before cells divide. Muller became a 
professor of zoology at Indiana University in 1945. 

See also Heredity (The birth of genetics). 

Muller, Max (1823-1900), a German-born scholar, took 
a special interest in the ancient Indian language of San- 
skrit. He contributed to the comparative study of lan- 
guage, religion, and mythology, although many of his 
theories have been discarded by modern scholars. 

Friedrich Max Muller was born in Dessau, Germany. 
He went to the United Kingdom in 1846, and spent the 
rest of his life there. He was a professor of modern Eu- 
ropean languages at Oxford University from 1854 to 
1868. Despite his work in Indian philosophy, languages, 
and religion, he never visited India. 

His most important work was the first English edition 
of the Rig-Veda, the oldest scripture of Hinduism. It was 
published in six volumes between 1849 and 1873, He 
also edited the Sacred Books of the East, 51 volumes of 
translations by various scholars of text from all the major 
Asian religions except Christianity and Judaism. The first 
of these books was published in 1875. 

Müller, Paul Hermann (1899-1965), a Swiss chemist, 
won the 1948 Nobel Prize for physiology or medicine for 
discovering the insect-killing properties of DDT (see 
DDT). His last name is also spelled Mueller. DDT first 
was produced in Austria in 1873, but Müller discovered 
DDTs value as an insect-killer in 1939 while searching 
for a plant contact insecticide. DDT was used widely 
during World War Il (1939-1945). The drug suppressed 
hus in Italy and Japan. Miiller was born in Olten, 
Switzerland. 
Mullet. Two different families of fish are called mullet. 
Grey mullets are silvery-blue fish with stout bodies. They 
are from 30 to 60 centimetres long, and have blunt 
heads and small mouths. The teeth, if any, are very weak. 
Great numbers of these fish live close to the shore in 
nearly all temperate and tropical waters. The common, 
or striped, mullet is the largest of all the species. It 
weighs from 4.5 to 5 kilograms. 
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A grey mullet has a stout, silvery-blue body. Grey mullets are 
plentiful in coastal waters in most warm regions of the world. 
The flesh of these fish has a good flavour. 


Surmullets, or red mullets, are small, brightly col- 
oured fish that live chiefly in warm seas. They have small 
mouths and weak teeth. Two long feelers called barbels 
hang like strings from the chin of the red mullet. 


Scientific classification. Grey mullets make up the mullet 
family, Mugilidae. The common mullet is classified as Mugil ce- 
phalus. Red mullets belong to the goatfish family, Mullidae. The 
European red mullet is Mullus barbatus. 


Mulliken, Robert Sanderson (1896-1986), an Amer- 
ican chemist, won the 1966 Nobel Prize for chemistry. 
He received the award for his molecular-orbital theory, 
which he proposed in 1928. This theory explains how 
atoms combine to form a molecule. 

The electrons of an atom orbit its nucleus in paths 
called shells, Scientists once believed that the electrons 
in these shells continued to orbit the individual atomic 
nuclei after a molecule had been formed. Most scien- 
tists now accept Mulliken’s theory that the electrons in 
the outermost shell orbit the entire molecule. 

Mulliken’s theory has been applied in such fields as 
biological and industrial research. For example, scien- 
tists have used it to study the structure of proteins, plas- 
tics, and other complex compounds. 

Mulliken was born in Newburyport, Massachusetts. 
He graduated from the Massachusetts Institute of Tech- 
nology in 1917 and received a Ph.D. degree from the 
University of Chicago in 1921. Mulliken taught at the uni- 
versity from 1928 to 1961. 

Mulroney, Brian (1939- _), was prime minister of 
Canada from 1984 to 1993. Mulroney had been chosen 
leader of the Progressive Conservative Party in June 
1983, Before he became leader of the party, Mulroney 
had been a lawyer and business executive and had 
never been elected to a public office. But he led the 
Conservatives to victory in the election of 1984. 

Mulroney faced many problems during the early part 
of his term. The economy grew only slightly, unemploy- 
ment remained high, and the federal budget deficit rose 
sharply. Mulroney called a general election on Nov. 21, 
1988. The Progressive Conservatives won a majority of 
the seats in the House of Commons, and Mulroney con- 
tinued as prime minister. In April 1989, the Mulroney 
government proposed a federal budget designed to cut 
Canada’s budget deficit in half by 1994. 

In 1991, Mulroney introduced a plan to revise the Ca- 
nadian Constitution. The plan was partly designed to 
avoid the separation of Quebec from Canada, while 
meeting the demands of many people in Quebec for in- 


Brian Mulroney, right, and U.S. President Ronald Reagan met 
in Quebec City in 1985. At their meeting, the two leaders signed 
agreements on trade, defence, and other issues. 


creased independence. However, in a nationwide vote 
in 1992, the amendments were rejected. 

Also in 1992, Mulroney's support for free trade re- 
sulted in the signing of the North American Free Trade 
Agreement (NAFTA) between Canada, the United States, 
and Mexico. This pact built on the Canada-U.S. free- 
trade agreement by calling for the gradual elimination 
of tariffs and certain other trade barriers between those 
two countries and Mexico. NAFTA required ratification 
by the national legislatures of the three countries. 

In June 1993, Mulroney resigned as leader of the gov- 
ernment and of the Progressive Conservative Party. Kim 
Campbell succeeded him in both positions. 

Mulroney was born in Baie-Comeau, Quebec. He was 
the third oldest of six children. He studied law at Laval 
University Law School in Quebec. 

Multimedia is a computer-controlled combination of 

text, graphics, sound, photographs, film, and other types 
of media. Multimedia programs have applications in ed- 
ucation, entertainment, job training, and other areas. 

The hardware needed to run multimedia programs 
usually includes a personal computer with a large- 
capacity memory, high-quality video and audio systems, 
and a CD-ROM drive. CD-ROM's resemble audio com- 
pact discs, and they can store the enormous amount of 
data required for a multimedia program. Some systems 
enable users to record video and audio on a computers 
hard disk drive to create their own multimedia pro- 
grams. Personal computers enable users to interact with 
multimedia programs—that is, users become active par- 
ticipants rather than passive observers. 

For example, a multimedia program could employ an 
interactive story to improve a user's Italian language 
skills. The story might involve a search for an apartment 
in Rome. The program could begin with a film clip 
showing a couple walking past several apartment build- 
ings. The user would select a building and listen to the 
conversation between the landlord and the couple. At 
the end of the conversation, the user could decide to 
continue searching or to choose an apartment in that 
building. At any point during the story, the user could 
access the program's dictionary or request a transla- 
tion of the dialogue. Thus, the program incorporates 


| 


jim, sound, and text into an interactive story that en- 
ables users to practise Italian. 

Many computer programs combine several types of 
media, such as text, graphics, animation, and sound. But 
most programs do not offer television and film clips or 
digital stereo sound. Such high-quality video and audio 
distinguish multimedia from other programs. 
Multinational! corporation is a business organiza- 

‘fon that is based in one country and has branches, sub- 
(diaries, and plants in many countries. Such organiza- 
tions carry out financing, production, sales, and 

research and development in their foreign operations. 

Multinational corporations, also called MNCs and 
transnational corporations, have developed since World 
War Il ended in 1945. MNCs can have great economic 
power. The largest multinational corporations include 
Exon, Ford, General Motors, and Royal Dutch/Shell, 
tach of which has reported annual sales of greater than 
Bbillion U.S. dollars. This figure is larger than the gross 
national products of over 80 per cent of the world’s 
countries. 

There are four primary reasons why firms develop 
into MNCs, These reasons are (1) to obtain control over 
the supply of resources, (2) to take advantage of the 
lower costs of foreign labour and materials, (3) to avoid 
paying tariffs on imported goods, and (4) to avoid high 
production costs and taxes associated with certain oper- 
ations in the home country. 

Most multinational corporations are based on manu- 
facturing or minerals industries. They operate in fields 
that involve frequent technological change, including 
the production of computers, drugs, and electronic 
equipment. Some multinational corporations grant for- 
eign companies a licence to use their methods and 
processes instead of setting up plants of their own. 

A multinational firm may have a few factories in one 
country that produce complete products to be sold in 
Several countries. In other cases, factories in many coun- 
tries may each make parts of the finished products. This 
Process gives the MNC a larger area from which to 
a the most economical locations for specialized 

lants. 

, Many people oppose multinational corporations be- 
tause of their control over local economies and the 
profits they earn. But supporters of MNCs emphasize 
the contributions of an MNCs technology and capital to 
economic development. 


| Multiple birth is the birth of more than one infant 


from the same pregnancy. Twins, triplets, quadruplets, 
and quintuplets are all examples of multiple birth. Most 


animals give birth to more than one offspring at a time. 


luman beings usually have only one baby at a time. This 
ticle discusses multiple births in human beings. 

Kinds of multiple births. Most multiple births in hu- 
Mans involve twins. Twins occur about once in every 89 
a By contrast, triplets occur about once in 7,900 

irths and quadruplets about once in 705,000 births. 

The two most common types of twins are fraternal 
and identical, Fraternal twins may be of the same sex or 
ronsist of a brother and a sister, with each individual 

aving a different genetic makeup. Identical twins are al- 
Ways of the same sex and have an identical genetic 
Makeup. They generally are more difficult to tell apart 
Physically than are fraternal twins. 
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Researchers have found that the rate at which identi- 
cal twins occur—about 4 times in every 1,000 births—is 
fairly constant. The birth rate of fraternal twins, however, 
is highly variable. For example, fraternal twins occur 
more frequently among black people, particularly black 
Africans, than among people of European ancestry. Fra- 
ternal twins are least common among Asians. Scientists 
do not know why such variations exist. 

How multiple births occur. In pregnancies that pro- 
duce a single infant, one of the mother's ovaries re- 
leases an egg that joins with a sperm from the father. 
The fertilized egg, which is called a zygote, develops 
into a baby. 

In multiple births, the process of development is 
somewhat different. For example, in pregnancies involv- 
ing fraternal twins, also called dizygotic twins, the moth- 
ers ovaries release two eggs at about the same time. 
Each egg is fertilized by a separate sperm, producing 
two zygotes, each with different genetic characteristics. 
As a result, fraternal twins may look no more alike than 
brothers or sisters who are not twins. 

Identical twins, also called monozygotic twins, origi- 
nate from a single zygote. Early during the mother's 
pregnancy, the zygote's cell mass divides into two parts. 
The two parts develop into separate individuals who 
have the same genetic makeup. Scientists believe that 
Siamese twins, also known as conjoined twins, develop 
from a zygote that fails to separate completely (see Sia- 
mese twins). 

Multiple births involving three or more infants occur 
through processes similar to the development of twins. 
For example, if the mother's ovaries release three, four, 
or five eggs and each of the eggs becomes fertilized, 
fraternal triplets, quadruplets, or quintuplets will be 
born. A zygote that divides into more than two parts will 
result in the birth of identical triplets, quadruplets, or 


mon human multiple birth. Identical 
ernal twins may resemble 


Twins are the most comi 
twins often look much alike, top. Frat 
each other only slightly, above. 
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quintuplets. If two eggs are fertilized and one of them 
splits in two, the mother will give birth to triplets con- 
sisting of identical twins and one nonidentical baby. 

Fertility drugs. The use of fertility drugs is associ- 
ated with a higher than normal rate of multiple births. 
Fertility drugs help some women who have previously 
been infertile become pregnant. The drugs cause a 
woman's ovaries to release an egg about once a month. 
In some cases, fertility drugs cause the release of sev- 
eral eggs at the same time and thus increase the possi- 
bility of multiple birth. Use of clomiphene citrate, one of 
the most widely taken fertility drugs, results in twins 
about once in 12 births. 

Multiple sclerosis, often called MS, is a disease of 
the nervous system. It is characterized by repeated at- 
tacks of nervous system damage, followed by recovery. 
The time and severity of attacks are unpredictable. The 
illness can cause serious disabilities, including paralysis 
of the legs and partial loss of vision. MS afflicts more 
women than men. Most patients begin to have symp- 
toms of MS when they are from 20 to 25 years old. 

MS is characterized by scattered areas of inflamma- 
tion and by destruction of myelin in the white matter of 
the brain and spinal cord. Myelin is a fatty substance 
that surrounds and protects certain nerve fibres. Many 
small, hard, platelike areas of scar called plaques appear 
throughout the myelin and interfere with the function of 
nerve pathways. The word sclerosis comes from a Greek 
term that means hard and refers to the plaques. 

The symptoms of MS depend on which areas of the 
brain and spinal cord are affected. Therefore, the symp- 
toms differ with each attack. In time, more and more 
plaques develop in the victim's myelin, causing new 
symptoms. Doctors diagnose MS chiefly from the symp- 
toms. A medical technique called magnetic resonance 
imaging (MRI) can aid in diagnosis by producing images 
of the brain. 

The first symptoms may appear suddenly, but they 
may also start slowly and gradually worsen. Difficulty 
walking is commonly the first problem. Loss of vision, 
double vision, loss of balance, and weakness in an arm 
or leg may also occur. Numbness or tingling may occur 
in the fingers or elsewhere, and problems of coordina- 
tion are also common. After several days to several 
weeks, these symptoms decrease and may disappear 
entirely. New attacks appear unpredictably after periods 
of recovery lasting months or years. In a small number 
of patients, symptoms are progressive with no apparent 
recovery between attacks. About a third of MS patients 
become seriously disabled, but few die from MS. 

Doctors do not know the cause of MS. Population 
studies indicate that MS may be caused by a virus that 
infects people before they are 15 years old. The virus 
may produce an abnormal reaction in the body's im- 
mune system. Normally, the body protects itself from 
disease by producing substances called antibodies, 
which fight infection. In MS, a defect in the immune sys- 
tem may allow antibodies to destroy myelin. 

Certain genes that control the body's immune system 
are associated with MS. Scientists think the immune sys- 
tem, under the control of genes, reacts with an unidenti- 
fied environmental factor—probably a virus—to produce 
a condition that can lead to MS. Adrenocorticotropic 
hormone (ACTH) is the most widely used therapy. Cer- 


tain drugs that affect the immune system are also help- 
ful. These include imuran, cytoxan, copolymer |, cy- 
closporine, and interferons. 

Multiplication is a short way of adding or counting 
equal numbers. Multiplication is one of the four basic 
operations in arithmetic along with addition, subtrac- 
tion, and division. Suppose you want to know how 
much six oranges will cost. The oranges are 5 pence 
each. You can find the answer by addition: 
5+5+5+5+5+5=30. Six oranges will cost 30 pence. 
However, it is easier to learn that six 5's are 30. Learning 
facts like this is the basis of multiplication. 


Learning to multiply 


Many people learn multiplication only by memorizing 
its facts and rules. Often people do not understand the 
methods that they are using. The best way to learn how 
to multiply is to find out how multiplication works. 

Writing multiplication. Operations in arithmetic are 
shown by symbols. The symbol of multiplication is X. 
The statement 6 x 5=30 means “six 5's are 30.” People 
also say, “5 multiplied by 6 is 30° or “6 times 5 is 30.” 

The number that is being multiplied, or added to- 
gether a number of times, is called the mu/tiplicand. The 
number that does the multiplying, or the number of 
multiplicands to be added, is called the multiplier. The 
result, or answer, is called the product. A multiplication 
problem is usually written like this: 


—_— Multiplicand 
X5 Qe Multiplier 
30 (essen: Product 


You do not need to write the names every time, but it is 
important to keep the columns straight when multiply- 
ing larger numbers. An understanding of place value is 
important in learning multiplication. See Decimal sys- 
tem (Multiplication). G 

Multiplication facts. A statement such as 6X 5=30 is 
a multiplication fact. \t consists of a multiplicand, a mul- 
tiplier, and a product. You should use addition to dis- 
cover the multiplication facts. For example, 6+6+ 
6+6+6=30. After discovering a multiplication fact, you 
should memorize it. By knowing the 100 multiplication 
facts, you can learn to multiply any numbers. 


Multiplication terms 


Annexing zeros is a quick way of multiplying by 10, 100, 1,000, 
and so on. It means placing zeros at the end of the number 
being multiplied. 

Carry, in multiplication, means to change a number from To 
place in the product to the next. A 10 in the 1's place is carrie 
the 10s place. 48 
Multiplicand is the number that is multiplied. In 4x8=32, 

the multiplicand. age 
Multiplication fact is a basic statement in multipli 
as 6X3=18. 

Multiplier is the number that does the multiplying. In 
4X8=32, 8 is the multiplier. 
Partial product is the result of multiplying a number by ne 
digit of the multiplier. It is used when the multiplier has two 
more digits. 

Product is the answer or result of multiplication. In 4x8=32, 
32 is the product. 


cation, such 


The 100 multiplication facts 
ma z2 3 MIE TOMA reels rye) 
xo x0 xO X0 X0 X0 X0 x0 x0 x0 
mo o o 0 aroma 
mo 1 2 3 4 «SN Sen een 
hy x1 x1 x1 x1 X1 XI XI XI XI 
im 2 3 4 WSA 7 Ži 5 
wai 2 3 & Si Goaeam 
y2 x2 X2 X2 X2 X2 X2 X2 X2. X2 
2 4 6 8 10, (ee cane gis 
Dm 1 2 3 Æ 5 ane 
EG x3 x3 X3 X3 X3 X3 X3 X3 X3 
0.3 6 9 12 15 10. T2067 o2 
Bo 1 2 3 4 vS RRR RIRG ae 
[xi x4 x4 x4 xd x4 Xd Xi Xa Xa 
0° 4° 8 12 16 20 24 28-32" 36 
mo 1 2 3 4 5 6) amanea 
[5 x5 x5 x5 x5 x3 x3 x5 x3 X 
0 5 10 15 20 25 30 35.140 45 
| 
mm 1 2 3 4 5 ONIS 
| X8 x6 x6 x6 x6 x6 X6 X6 X6 X6 
a 6 12 18 24 30 36 42 48 54 
0 1 2 3 4 S CENEO 
eo x7 x7 X7 X1 XI XT XIXI 
0 7 14 21 28 35% 42 ‘49 56 63 
Wo oo 2 mes eS te) 
[X x8 x8 x8 x8 XB XB X8 XB XB 
0 8 16 24 32 40 48 56 64 72 
f 
BE i Syne coh YS 8) 
| x9 x9 x9 x9 x9 x9 XJ X9 X9 X9 
0° 9 18 27 36 45 54 63 72 81 


| Most of the multiplication facts are easy to learn. If 
you play a game and score 0 four times, your score is 0, 
poe 4X 0=0. Zero multiplied by any number is 
h 0. Any number multiplied by zero is also zero. You 
ave now learned 19 of the multiplication facts! 


Toy soldiers show a multiplication fact. The soldiers march in 


i : 
pach line. How many soldiers are there? ‘Adding the lines shows t 
15. And 5X3=15 is one of the 


soldi 
ers. Three 5's, or 5X3, are always 
| 
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If you make a score of 1 four times, your score is 4, 
because 4X 1=4. Similarly, 5x1=5,6X1=6, and 
8X1=8. One multiplied by any number is that number. 
Any number multiplied by one is also that same num- 
ber. You now know 17 more multiplication facts. 

The two boxes of eggs shown below illustrate an im- 
portant rule in multiplication. 


Each box contains 12 eggs. You can look at the box of 
eggs on the left in two ways. You might say that there 
are six rows of eggs with two eggs in each row. Or, you 
could say that there are two rows of eggs with six eggs 
in each row. You can also look at the box of eggs on the 
right in two ways. You might say that there are four rows 
of eggs with three eggs in each row. Or, you could say 
that there are three rows of eggs with four eggs in each 
row. The multiplication facts that show this are: 

6X2=12 4X3=12 

2x6=12 3x4=12 
These examples illustrate that numbers can be multi- 
plied in any order, which is known as the commutative 
property of multiplication. The products will always be 
the same. Knowing this rule cuts down the number of 
multiplication facts to be learned from 100 to 55. 

Knowing the squares is helpful in learning the multi- 
plication facts. A square is a number multiplied by itself. 
Here are the squares that help to learn the facts: 


2x2=4 5x5=25 8x8=64 
3x3=9 6X6=36 9x9=81 
4X4=16 7X7=49 
gS 
o` o 
<2 e ® 
- @ o © 
SN @ @ 9 
~~ @ ©@ 
5M © 
is, E 3 


5x3=15 


three lines. Five soldiers march 
hat there are 5+5+5, or 15 
100 multiplication facts. 
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You can make pictures of the squares with dots. Here 
are the dot pictures of the squares of six and seven: 


If you add a row of six dots to the first picture, you will 
have seven 6's. This shows that 36+6=42 or 7X6=42. If 
you take away a row of dots from the second picture, 
you will have six 7's. This shows that 49—7=42 or 

6X 7=42. Making dot pictures can help you learn the 
multiplication facts. For example, you can make a square 
containing four dots to show 2 2. Another square con- 
taining nine dots shows 33. A third square could show 
4X4, and so on. 

Learning the multiplication facts takes time and study. 
But knowing the multiplication facts is necessary to be- 
come skilled at multiplying. You can become even bet- 
ter at arithmetic if you learn the division facts as you 
learn the multiplication facts. The division facts are the 
opposite of the multiplication facts. See Division (Divi- 
sion facts). 


Multiplying by one digit 


Any number from 0 to 9 is called a digit. The number 
26 is a two-digit number. The number 514 is a three-digit 
number. A digit gets its value from the place it occupies 
in a number. The first place on the right is for 1's, the 
next to the left is for 10's, the next for 1005s, and so on. 
For example, in the number 347, the 3 means three 100s, 
the 4 means four 10's, and the 7 means seven 1's. De- 
pending on its place, the digit 2 may mean two 1’s, (2), 
two 10's (20), two 100's (200), or two 1,000's (2,000). You 
combine the idea of place value with the multiplication 
facts to multiply large numbers. 

Here is an example of the steps needed to work a 
multiplication problem using more than one multiplica- 
tion fact. There are 32 students in a class. Each student 
uses one sheet of paper a day. How many sheets of 
paper will be needed for three days? We could solve 
the problem by using addition: 32+32+32=96. The 
class will need 96 sheets of paper for three days. Multi- 
plication is quicker and easier. The number 32 is three 
10's and two 1's. The basic idea is to multiply first the 1's 
by 3 and then the 10s. 


32 
x3 
96 


First, you multiply the two 1's by 3. This is 3x 2=6. You 
write the 6 in the 1's place in the product. Next, you mul- 
tiply the three 10's by 3. This is 3x 30=90. The 90 is nine 
10's, and you write the 9 in the 10's place in the product. 
The answer is 96. 

You multiply a larger number by one digit in much 
the same way: 


302 
x4 
1208 


First, you multiply the two 1's by 4. This is 4x 2=8. You 
write the 8 in the 1's place in the product. Next, you mul- 
tiply the 0 or “no” 10's by 4. This is 4 0=0. You write the 
Oin the 10s place in the product. Then you multiply the 
three 100's. This is 4x 300=1,200. You write the 12 in the 
100s and 1,000's place in the product. The answer is 
1,208. 

When you multiply a large number by one digit, you 
must multiply each digit of the larger number—the 1's, 
10s, 100s, 1,000's, and so on—one at a time. As you do 
the multiplication, you must write down the products of 
each of these multiplications—the 1's, 10's, 100's, 1,000's, 
and so on. 


How to carry in multiplication 


Pupils learn how to “carry” when they learn addition, 
When you add several numbers, there may be a 10 in 
the sum of the 1's column. You carry or add this 10 to the 
10's column, usually by writing a small 1 above the 10's 
column. Carrying in multiplication is similar to carrying 
in addition: 


Addition Multiplication 


12 "2 
12 x8 
12 96 


When you add the eight 12's, the eight 2's total 16, or 
one 10 and six 1's. You write the six 1's in the 1's place in 
the sum. You add the 10 to the column of eight 10's by 
writing a 1 at the top of that column. Adding the 1's in 
the 10's column gives you nine 10s. You write nine 10s 
in the 10's place in the sum. To multiply 8x12, you mul- 
tiply the 1's first. This is 8 2=16. You write the six 1's in 
the 1's place in the product. You write a 1 to be added to 
the product of 8X1 in the 10s place. This is 8x1=8 and 
8+1=9. You write the nine 10's in the 10s place in the 
product. Be sure to multiply first. Then add the “carry 
number to the product. 


Multiplying by large numbers 


A multiplier that has more than one digit introduces a 
new idea in multiplication. This idea is the use of the 
partial product. You can learn this idea best from an ex: 
ample. 8 

Jim wants to know how many cartons of milk his 
school used last month. It used 312 cartons each day for 
23 days. 


312 
X23 

936 == partial Product 
624 (n= Partial Product 


7176 (usss Product 


The multiplier, 23, has two digits. It has two 10's and 
three 1's. You must use these as separate parts. First, 
multiply 312 by the three 1's. This is 3x 2=6. You write 
the 6 in the 1's place in the product. Then, 3X 1=3 an 
3X3=9. You write the 3 and the 9 in the 10s and 100s 
places in the product. This product of 3X312 is a partia 


you 


product. Next, you multiply 312 by the two 10's. You 
write the product of this multiplication below the first 
roduct. You start this new partial product one place to 
the left, in the 10's place, because 312 is now being mul- 
tiplied by 10's, not by 1's. First, 2x2=4. This is four 10s. 
You write the 4 below the 10s place in the first product. 
Next, 2X 1=2 and 2X3=6. You write the 2 and the 6 in 
the 100s and 1,000's places of the second partial prod- 
uct. Now, the two partial products must be added to- 
gether, The first partial product is 3x 312 or 936. The 
second partial product is 20x 312 or 6,240. Thus, 
936+6,240=7,176. The answer is that the school uses 
< 7,176 cartons of milk in 23 days. 

Multiplying by a three-digit multiplier is the same as 
by a two-digit multiplier. But there are three partial 
products instead of two. When you use the 100 part of 
the multiplier in a problem with a three-digit multiplier, 
preberi write this product beginning in the 100s 
place. 


123 
X234 

492 == First Partial Product 
369 === Second Partial Product 
246 p Third Partial Product 


28782 ooo Product 


Notice that the partial product of 2X 123 is started in the 
100s column directly under the 2. 

You do not write “carry numbers” when you are multi- 
plying by larger numbers. You must carry in your mind. 
Ifyou wrote in carry numbers, you could easily confuse 
them with the carry numbers from another part of the 
multiplier. 


Multiplying by zero 


Zeros in combination with other digits represent 10's, 
100s, 1,000's, and so on. When there are zeros in a multi- 
plier, you can shorten the work of multiplication. 


14 14 

x20 x20 

00 280 
28_ 
280 


In the example on the right, you can see that there will 
e no 1's in the 1's place. So you can write a 0 to show 
the T's place, and write the product of the two 10s on 
the same line. This shortens the work. 
You must be careful when you use this method with a 
three-digit multiplier that ends in zero. The difficulty 
Comes in placing the second partial product 


214 
X320 
4280 
642 
68480 


You begin the second partial product in the 100s place, 
paise 3, the part of the multiplier being used, repre- 
ents 100s, You should always check the place of the 
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multiplier when you write its partial product. 

An easy way to multiply by 10, 100, 1,000, and other 
multiples of 10 is to annex zeros. This means to place 
zeros at the end of a number. 


10x2=20 100X2=200 1,000 2=2,000 


Stated as a rule, this means that to multiply by 10, annex 
azero to the multiplicand. To multiply by 100, annex two 
zeros to the multiplicand. To multiply by 1,000, annex 
three zeros to the multiplicand. 

You can extend this method: 


400 12=4,800 


You multiply 12 by 4, and annex two Os. 
When you multiply larger numbers, there may bea 
zero in the 10's place of the multiplier. 


423 
X302 
846 
12690 
127746 


In this case, you write a zero in the 10's place of the sec- 
ond partial product. This is to make sure you start the 
next partial product in the 100s place. 


How to check multiplication 


You should always check the answer in multiplication 
to be sure you have solved the problem correctly. You 
have seen that numbers can be multiplied in any order 
and the product remains the same. For example, 
2x4=8 and 4X 2=8. The best way to check a product is 
to change the places of the multiplier and multiplicand 
and do the multiplication again. 


15 12 342 153 
x12 X15 X153 X342 
30 60 1026 306 

BEAS T24 1710 612 
180 180 342 459 
52326 52326 


The products are the same, but the partial products are 
different. If you make a mistake one way, you probably 
will not make it the other way. If your answers are differ- 
ent, you can locate your mistake. 

When you multiply a large number by one digit, you 
can check it easily by dividing the product by the single 
digit. See Division (Short division). 


3425 
5/17125 


Multiplication rules 


These five rules will help you solve problems in mul- 
tiplication. 

1. Remember that multiplication is a short way of add- 
ing equal numbers. The multiplier tells you how many 
times a number is to be multiplied. 

2. Learn the meaning of the multiplication facts and 
learn to recall the facts quickly. Remember that a num- 
ber multiplied by zero is zero and that a number multi- 
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plied by one is the same number. Also remember that 
zero multiplied by any number is zero. 

3. Remember the methods for multiplying by one or 
more digits. You multiply the 1's, 10's, 100s, and 1,000's 
of the multiplicand one after the other and write the re- 
sult in the product. When the multiplier has two or 
more digits, you must use partial products. 

4, Place value has great importance in multiplication. 
Always keep the columns straight, and start the product 
under the digit you are using in the multiplier. 

5. Learn to check the answer after working a problem 
in multiplication. You can do this by changing the places 
of the multiplier and multiplicand, and doing the multi- 
plication again. 


Fun with multiplication 


Many of the games that can be played using the addi- 
tion, subtraction, and division facts can be changed a lit- 
tle for the use of multiplication facts. 

Product! is played by a group of children sitting ina 
circle, The leader picks a number, such as 5. The player 
next to the leader begins with 1, and the group counts 
around to the left. When the counting comes to a prod- 
uct of 5, the player calls “Product!” instead of the num- 
ber. The counting goes like this: 1, 2, 3, 4, Product!, 6, 7, 
8, 9, Product!”, and so on. A player who forgets to say 
“Product!” is out, and the winner is the last player left. 

Finger multiplying can be fun. By using fingers, you 
can multiply 5, 6, 7, 8, or 9 by 5, 6, 7, 8, or 9. 

Suppose you want to multiply 86. Close the fingers 
of both hands, Open 3 fingers on the left hand. The 5 
closed on the right hand and the 3 open stand for 8. 
Now open 1 finger on the right hand. The 5 that were 
closed and the 1 now open on the right hand stand for 
6. Now 3 fingers should be open on the left hand and 1 
finger open on the right. This is the 10s digit of the an- 
swer. Add the fingers open: 3+1=4. There are four 10's 
in the answer. The closed fingers give the 1's digit. 
There are 2 fingers closed on the left hand and 4 fingers 
closed on the right hand. Multiply these to get the 1's 


Practice multiplication examples 


digit. This is 24=8. Add the 10's and the 1's. Four 10's 
and eight 1's are 48. This shows that 8 x6=48. 


Another example is 9X 7. Start with the fingers closed. 
Open 4 fingers on the left hand for 9 (4+5=9). Open 2 
fingers on the right hand for 7 (5+2=7). Add the fingers 
open: 44+2=6. This is the 10's digit. There is 1 finger 
closed on the left hand and 3 fingers closed on the right 
hand. Multiply these for the 1's digit. This is 1x3=3. 
Add the six 10's and the three 1's: 60+3=63. This shows 
that 9x7=63. 

Related articles in World Book include: 


Addition Decimal system Mathematics 
Algebra Division Numeration sys- 
(Multiplication) Factor tems 
Arithmetic Fraction Subtraction 
Outline 


I. Learning to multiply 
A. Writing multiplication 
Il. Multiplying by one digit 
Ill, How to carry in multiplication 
IV. Multiplying by large numbers 
V. Multiplying by zero 
VI. How to check multiplication 
Vil. Multiplication rules 
Vill, Fun with multiplication 


B. Multiplication facts 


1. 275 4. 840 7. 804 
2X608 X364 X708 
2. 790 5. 300 8. 700 
2x200 x705 X700 
3. ' 600 6 500 9. 305 
X320 x457 X930 


19. How many stamps does Jim have in his stamp 
album? The album has 5 pages with 48 stamps on each 
page. 

20. How much will 5 books cost at 2.25 pounds each? 

21. Pat rides her bicycle at a speed of 8 kilometres 
per hour for 3 hours. How far will she ride? 


Answers to the practice examples 


10. 307 13. 479 16. 358 
x400 900 X679 
11. 906 14. 680 17. 478 
X368 X509 X297 
12. 947 14. 960 18. 689 
X350 X470 X698 


22. How far will Mr. Scott's car go on 10 litres of pet- 
rol? It goes 15 kilometres on 1 litre. 

23. Eggs cost 89 cents a dozen. How much will 6 
dozen cost? 

24. Four mothers plan to bring a dozen biscuits each 
for a picnic. How many biscuits will there be? 


1. 167,200 5. 211,500 9. 283,650 13. 431100 17. 141,966 21. 24 kilometres 
2. 158,000 6. 228,500 10. 122,800 14. 346,120 18. 480,922 22. 150 kilometres 
3. 192,000 _ 7. 569,232 11. 333,408 15. 451,200 19. 240 stamps 23. 5.34 dollars 
4. 305,760 8. 490,000 12. 331450 16. 243,082 20. 11.25 pounds 24. 48 biscuits 


Mumford, Lewis (1895-1990), was an American social 
critic, philosopher, and historian. Many of his books ex- 
plore the relation between modern people and their en- 
vironment. Several of them deal with city planning. The 
Gity in History (1961) won the 1962 National Book Award 
for nonfiction. 

Mumford wrote a four-volume philosophy of civiliza- 
tion called The Renewal of Life. The series included 
Technics and Civilization (1934), The Culture of Cities 
(1938), The Condition of Man (1944), and The Conduct of 
life (1951), He was born in Flushing, New York. In 1975, 
Queen Elizabeth II of the United Kingdom knighted 
Mumford for his contributions to city planning in Great 
Britain, 

Mummers are groups of actors who perform tradi- 
tional plays. These plays, which are part of English folk- 
lore, used to be performed in several parts of England, 
and also in Ireland, Scotland, and Wales, generally at 
Christmas. Most were about the battle of St. George 
with a Turkish knight. After the death of one of the com- 
batants in a sword fight, a doctor would restore the vic- 
tim to life. The names of the characters varied, and the 
dialogue could be almost nonsensical. Characters intro- 
duced themselves with such lines as the following: 


Lam St. George, this noble knight, 
Come from foreign lands to fight. 


Some authorities believe that the stories developed 

from ritual practices connected with the birth of spring 

and the death of winter. Others believe that they portray 

Christian redemption. Mummers rarely perform today. 
See also Morality play; Pantomime. 
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The mummers’ play is thought to originate from a sword 
dance. The play's theme—death and resurrection—symbolizes 
the “death” of the old year and its “resurrection” in spring. 


Mummy is an embalmed body that has been pre- 
served for thousands of years. The ancient Egyptians be- 
lieved that the dead lived on in the next world, and that 
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their bodies had to be preserved forever as they were in 
life. They believed that the body would serve a person 

in the next world and therefore spent much effort in de- 
veloping methods of embalming. Thousands of years 
later, archaeologists found the preserved bodies in 
tombs. Many museums throughout the world have one 
or more Egyptian mummies. The most famous mummies 
are probably those of Ramses II and Tutankhamen, phar- 
aohs (rulers) of Egypt. 

Scientists now know what materials and processes 
the Egyptians used to mummify bodies. The process 
was simple when mummifying began, and gradually be- 
came more elaborate. Wealthy people could afford a 
more expensive treatment than the poor. Ancient texts 
state that a complete treatment required 70 days. Em- 
balmers removed the brain through a nostril by using a 
hook. They removed the internal organs, except the 
heart and kidneys, through an incision such as a sur- 
.geon makes. They usually filled the empty abdomen 
with linen pads, and sometimes with sawdust. Then they 
placed the body in natron (sodium carbonate) until the 
tissues were dried out. Finally, they wrapped the body 
carefully in many layers of linen bandages and placed it 
in a coffin. 

Sometimes there were two or more coffins, one in- 
side the other. The coffins were made of wood or stone, 
and were either rectangular or shaped like the wrapped 
mummy. The mummy in its coffin was then placed in a 
tomb, along with many objects of daily use. The ancient 
Egyptians believed that the dead would need this equip- 
ment in the next world. 

The dry climate in some parts of the world, such as 
Peru, Mexico, and Egypt, preserves dead bodies almost 
as well as Egyptian embalming methods did. Such natu- 
rally preserved bodies are sometimes called mummies 
also. The word mummy comes from mumiya, an Arabic 
word for embalmed body. 

See also Embalming; Pyramids; Ramses II; Tutankha- 
men. 

Mumps is a contagious disease that causes painful 
swelling below and in front of the ears. Mumps is also 
called parotitis because it affects chiefly the parotid (sali- 
vary) glands in the cheeks, The swelling occurs in these 
glands. Mumps is caused by a virus in the saliva of an in- 
fected person. 

Symptoms appear about 18 days after contact with 
the mumps virus, They include fever, headache, muscle 
ache, and sometimes vomiting. Then swelling begins in 
one or both parotid glands. The pain of the swollen 
glands may make it difficult for the patient to chew or 
swallow. Mumps may also attack the salivary glands 
which are located under the jaw. The swelling lasts 
about a week. 

Most cases of mumps are not serious. But the disease 
may also affect other parts of the body. The mumps 
virus may attack the central nervous system, causing ex- 
tremely high fever, severe headache, and nausea. It 
causes particularly painful swelling when it occurs in 
one or both testicles of an adult male. The virus also can 
infect the ovaries of a female. It only rarely makes a man 
or a woman sterile (unable to produce children). 

About a third of the people who become infected 
with the mumps virus do not develop any symptoms. 
But they can still infect others. A person with mumps 


can transmit the disease as early as seven days before 
the swelling appears and up to nine days after. 

There is no cure for mumps once a person has been 
infected with the virus. But a mumps vaccine, which be- 
came available in the late 1960's, provides immunity 
(protection) from the disease. 

Munch, Edvard (1863-1944), was a Norwegian artist. 
His most important works show individuals as helpless, 
isolated, and tormented by emotions. 

Munch was born in Løten, near Oslo. His early paint- 
ings often deal with morbid themes linked to his fre- 
quent experiences with illness and death as a child, In 
1889 he moved to Paris. There he learned how to ex- 
press his ideas through line, colour, and figure distor- 
tion from the style of such French artists as Paul Gau- 
guin. Munch explored difficult relationships between 
men and women in works from 1892 to 1908 while he 
lived in Germany. Many of these works vividly express 
an emotion, such as fear, jealousy, a terrifying sense of 
isolation, or sexual desire. They rank among the earliest 
examples of expressionism, an art movement that at- 
tempts to convey the individual's inner feelings (see Ex- 
pressionism). Munch returned to Norway in 1909. His 
late work became more realistic and less concerned 
with disturbing themes. 

Munch was a talented printmaker. His woodcuts and 
lithographs were essential to the revival of graphic art 
that took place in the late 1800's. Munch was especially 
skilful with colour prints. 

Munchausen, Baron, was the name given to the 
narrator and central figure in an anonymous booklet of 
tall tales, Baron Munchausen’s Narrative of His Marvel- 


nal Gallery, Oslo, Norway 


Casein on paper (1893); Natio 


Edvard Munch's painting The Scream illustrates the feeling. 
of anguish and inner torment that appears in many of his wor": 
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me National Theatre in Munich, now restored to its original 
form after destruction by bombings during World War Il. 


lous Travels and Campaigns in Russia. \t was first pub- 
lished in England in 1785. The booklet sold so widely 
that enlarged editions began to pour from the printing 
presses, These used extravagant boasts. The German 
translation appeared in 1786. The author was an exiled 
German professor living in London named Rudolph 
Erich Raspe (1737-1794). 

h Areal Baron Karl Friedrich Hieronymus Miinch- 
meen (1720-1797) was a German aristocrat and officer 
4 o served in the Russian army in two wars against the 
Ee Raspe may have known him. Münchhausen may 
"ave told some good stories, but he disapproved of the 

erties the book attributed to him. Münchhausen 
ie in vain to escape the visitors that the publication 
ee to him. He died in grief at being named the 
orld's biggest boaster. His name is still used to de- 
Scribe an exaggerator or boaster. 
Maa bean. See Bean (Kinds of beans). 
k Tah (pop. 1,266,549) is Germany's third largest city. 
kre next in population to Berlin and Hamburg. Mu- 
a ies in the southeastern part of Germany on the Ba- 
arian plain. For location see Germany (political map). 
h The German name for Munich is Mönchen, which 
leans Place of the Monks. Tradition says that this name 
ie back to the 700's, when an outpost of the rich 
Bey of Tegernsee was stationed there. 
Munich is remembered for its connection with the 
ir. Party, which developed out of a small political 
Ad H founded there in 1919. Munich was the site of 
4 3 f Hitler's "Beer Hall Putsch” of 1923. Hitler attempted 
fey pation to seize power at a mass meeting in a Mu- 
Fis eer hall (see Hitler, Adolf [The Beer Hall Putsch). 
an 38, Great Britain, Italy, France, and Germany signed 
coment at Munich to give Czechoslovakia's Sude- 
pad to Germany (see Munich Agreement). 
he Isar River flows through Munich toward the Dan- 


Munich's New City Hall stands in the busy Marienplatz, a large 
square in the old section of the city. 


ube River. The Maximilianeum, the seat of the Bavarian 
pariiament, lies along the banks of the Isar in Munich, It 
was built in the mid-1800s. 

Munich lies less than 160 kilometres from Brenner 
Pass in the Alps on the border between Austria and Italy. 
The location of Munich has made the city a meeting 
place of northern and southern Europe. 

Industries. Munich is one of the country’s most im- 
portant centres of economic activity. Its major industries 
include electronics, food processing, printing and pub- 
lishing, and the production of chemicals, machine tools, 
optical instruments, and textiles. Munich is well known 
for its breweries. Munich was formerly famous for its 
handicrafts and for its production of stained glass for 
church windows. 

Important buildings. The three most famous build- 
ings in Munich are the Cathedral, the Palace, and the 
German Museum. But beautiful palaces, churches, and 
public buildings can be found throughout the city. The 
German Museum is one of the most famous museums 
in the world for exhibits in technology and science. The 
imposing State Library contains over a million books 
and more than 50,000 manuscripts. The National Thea- 
tre, one of the largest theatres in Germany, was bombed 
and destroyed during World War II (1939-1945). It was 
completely restored after five years of labour. The build- 
ing was reopened officially in 1963. 

Three famous museums were almost destroyed by 
World War II bombings. They were the old Pinakothek, 
the new Pinakothek, and the Glyptothek. Some of the 
valuable paintings and sculptures in these museums 
were saved, reassembled, and exhibited after the war. 

Ludwig-Maximilian University in Munich has about 
25,000 students, and a library of over 700,000 volumes. 
Founded in 1471, the university was moved to Munich 


from Landshut in 1826. 
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History. Munich was founded in 1158 by Duke Henry 
the Lion. In 1255, the city became the seat of a family of 
nobles called the House of Wittelsbach. The Wittels- 
bachs ruled Munich and the rest of Bavaria until World 
War | ended in 1918. From 1919 to the end of World 
War II (1939-1945), Munich was a stronghold of Nazism 
(see Nazism). Allied bombings destroyed much of the 
city during World War II. After the war, Munich was re- 
built to restore much of its traditional appearance. 
Munich Agreement, approved in September 1938 in 
Munich, Germany, was the acceptance by Great Britain 
and France of Germany's demand for certain territory in 
Czechoslovakia. The agreement involved the Sudeten- 
land region of Czechoslovakia, which had about 800,000 
Czechs and 2,800,000 people of German ancestry. This 
region covered about 28,500 square kilometres. It in- 
cluded most of Czechoslovakia’s industry, communica- 
tions network, military outposts, and vital natural de- 
fences. The agreement included a promise by Germany 
to end its aggressive expansion, and Britain and France 
viewed it as an attempt to avoid war. But Germany vio- 
lated the agreement, drawing Europe closer to the be- 
ginning of World War II (1939-1945). 

Background. German dictator Adolf Hitler had 
claimed that the government of Czechoslovakia was un- 
fair to the German residents of the Sudetenland and that 
their land should be part of Germany. He had prepared 
his troops for a military take-over of the region. 

Neville Chamberlain, prime minister of Great Britain, 
attempted to reach a peaceful settlement. He twice met 
Hitler in September 1938, but the negotiations failed. Fi- 
nally, Chamberlain suggested a conference including 
leaders Edouard Daladier of France and Benito Musso- 
lini of Italy. It took place in Munich on September 29 
and 30 and resulted in the Munich Agreement. 

The pact allowed Germany to occupy the Sudeten- 
land. In return, Hitler promised that the Sudetenland 
would be the “last territorial claim | have to make in Eu- 
rope.” The agreement further provided for establish- 
ment of an international commission to supervise the 
occupation, elections in other areas of dispute, a joint 
guarantee for the independence of the diminished 
Czechoslovakia, and adjustment of claims made by Po- 
land and Hungary, Only the first and last provisions oc- 
curred. The Munich Agreement at first seemed to avoid 
war. Chamberlain reported to cheering crowds in Eng- 
land “peace with honour” and “peace in our time.” 

Consequences. A few months after the conference, 
Hitler broke his promise and had German troops take 
control of Czechoslovakia. The Soviet Union lost faith in 
the ability of Britain and France to preserve peace and 
made a pact with Germany to avoid war. Hitler came to 
believe Britain and France would not honour their 
Pledge to defend Poland and launched an attack on that 
country on Sept. 1, 1939. Britain and France promptly de- 
clared war on Germany, and World War I began. 

The Munich Agreement became a classic example of 
the policy of appeasement (concession). After Munich, 
agreements with an aggressive nation were thought to 
invite war rather than prevent it. Such agreements are 
still sometimes referred to as “another Munich. 
Munnings, Sir Alfred (1878-1959), a British artist, 
was famed for his paintings of horses and sporting 
scenes, He was a fearless critic of abstract art. 


Munnings was born at Mendham, in Suffolk, England, 
He studied art at Norwich and Paris and, from the age of 
20, exhibited regularly at the Royal Academy. He be- 
came a Royal Academician in 1925. From 1944 to 1949, 
he was president of the Academy. 

Munro, Hector Hugh (1870-1916), was a British 
writer who wrote under the pen name Saki. Munro is 
best known for his unsettling and cleverly constructed 
short stories, often with trick endings. Many of the sto- 
ries satirize British society of the early 1900's. Munro 
also wrote two novels. The Unbearable Bassington 
(1912) is an entertaining satire on British society. In 
When William Came (1913), Munro predicted the com- 
ing of World War | (1914-1918) and English reactions to 
it. The Complete Works of Saki was published in 1976. 

Munro was born in Akyab (now Sittwe), Burma. He 
was taken to England when he was 2 years old. Munro 
became a well-known London journalist. He died in bat- 
tle in France during World War |. 

Munro, Neil. See Scottish literature (1800-1900). 
Munrow, David (1942-1976), was a brilliant British 
musician, composer, and lecturer on the history of 
music. In 1967, he founded the Early Music Consort of 
London, which performed works dating from before 
1600. Munrow played such early instruments as the 
shawm and the recorder. His music was featured in tele- 
vision plays and in films. Munrow presented a children’s 
radio programme called Pied Piper. He was born in Bir- 
mingham and educated at Cambridge and Birmingham 
universities. 

Munster is the largest of Ireland's four provinces. It is 
in the south of the Republic of Ireland and occupies 
over one third of the area of the state, It consists of six 
counties: Clare, Cork, Kerry, Limerick, Tipperary, and 
Waterford. Munster is the major dairy farming region of 
the Irish Republic, but also contains three of the five 
largest cities: Cork, Limerick and Waterford. 

People and government. About 95 per cent of the 
people of Munster are Roman Catholic. Most of those of 
other religious denominations are members of the 
Church of Ireland. 

The everyday language of most of Munster’s people 
is English. There are four main Gaeltacht areas (Irish- 
speaking communities), located in parts of Cork, Kerry, 
and Waterford. The population of the Munster Gaeltacht 
is 13,000. Irish as spoken in Munster differs in several 
ways from the Irish spoken in other parts of Ireland. 

Munster has 13 constituencies, which elect 49 mem- 
bers of parliament to Dai/ Éireann (the lower house o! 
parliament). 


Facts in brief about Munster 


Population; 1997 census—1,008,443. 

Area: 24,125 km2, se clot 

Largest towns: Cork, Limerick, Waterford, Tralee, Ennis, o! 
mel, Killarney. < 

Chief products: Agricu/ture—barley, cattle, milk, pigs, sneer: 
sugar beet. Other primary products—tish, natural gas, Pai J 
sand and stone, timber. Manufacturing—building materia We 
chemicals, clothing, electronic and other engineering Eare 
food and drink products, glassware, publishing and printing, 
textiles, and timber products. and 

Origin of name: From Mumha, the Irish name for the area, 
the Danish ster la place). 


Economy. Agriculture is an important feature of the 

| economy throughout Munster. Dairying and pig pro- 
duction are the leading farm activities, particularly in 
limerick. Beef cattle are also important The eastern re- 
gion is the main arable area. The chief crops are barley, 
cats, potatoes, sugar beet, and wheat. The main indus- 
tial centres are in the Cork and Limerick-Shannon areas. 

About half of the employment in Munster is in service 
industries. Tourism is a major source of income espe- 
cially in Killarney and other parts of County Kerry. Other 
successful tourist areas are the west of County Cork, 
County Limerick, the Golden Vale of Tipperary, and 
County Waterford. A site off the Cork coast at Kinsale 
| produces natural gas. The principal areas of peat pro- 
duction are in Tipperary and Kerry. Fishing is most im- 
| portant along the southwest coast. 

Waterford, an important port, is most famous for its 
production of beautiful glassware. It also has electrical- 
engineering, food-processing, and paper and packaging 
industries. 

The main roads of Munster link Waterford, Cork, Tra- 
lee, and Limerick to each other and to Dublin. There are 
railways between these centres and Dublin. Cork and 
Waterford are the main seaports, and there are interna- 
tional airports at Shannon and Cork. 

Land. The Atlantic Ocean forms the western and 
southern border of Munster. To the east is the province 
of Leinster, and Connacht is to the north. 

Much of the landscape of Munster is a mixture of 
lowland and upland. The mountains are most extensive 
and highest in Kerry and west Cork. Carrauntoohil (1,041 
tt? in the Macgillycuddy’s Reeks is Ireland's highest 

The main lowland districts are in the valleys of the 
major rivers, These are the lower part of the River Shan- 
non and its tributaries in the north, and the Suir, Black- 
water, Lee and Bandon. The largest lake is Lough Derg 
on the Shannon but the most famous are the Lakes of 
Killarney. 

The coast of southwest Munster is the mildest part of 
reland. The average January temperature ranges from 
T Cthere to less than 4° C in the northeast. The July tem- 
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Munster is the largest of Ireland's four provinces. Its six coun- 
together occupy almost one-third of the island. 
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Waterford, in Munster, is world famous for its beautiful glass- 
ware. The Waterford Glass Company is a leading Irish exporter. 


perature is 16° C. Annual rainfall ranges from 100 centi- 
metres on the lowlands to over 200 centimetres on the 
mountains of the southwest. 

History. Munster was one of the five kingdoms of 
Ireland nearly 2,000 years ago. The Rock of Cashel be- 
came the seat of the kings of Munster. Within the prov- 
ince there were two territories—Desmond in the south 
and Thomond in the north. 

The British granted lands to settlers in the 1500's and 
the 1600s. In 1601, the British defeated most of the re- 
maining Irish chiefs at the Battle of Kinsale. During the 
Great Famine of the 1840's almost a fourth of Munster's 
population died or emigrated. 

Muon is a type of elementary particle that closely re- 
sembles an electron but has a greater mass. An elemen- 
tary particle does not consist of smaller units. Muons 
belong to a family of elementary particles called /ep- 
tons, which also includes electrons. Like the electron, 
the muon carries a negative charge. The muon is about 
207 times heavier than an electron. Muons are unstable, 
and so they decay (break down) to form electrons and 
other lighter particles. 

The muon was discovered independently by two 
groups of scientists in 1937. These groups were Carl D. 
Anderson and Seth H. Neddermeyer of California Insti- 
tute of Technology, U.S.A., and Jabez C. Street and Ed- 
ward C. Stevenson of Harvard University, U.S.A. Scien- 
tists have learned about magnetic fields in certain 
substances by observing muon decay in those materials. 

See also Electron; Lepton; Meson. 

Mural is a picture or design that decorates a wall. Most 
murals decorate walls inside buildings, but some are on 
ceilings or outside walls. An interior mural should har- 
monize with the style and scale of the room. The artist 
must plan the pattern so that doors, windows, and furni- 
ture do not break into the picture unpleasantly. Most 
murals are painted. Some are made of small pieces of 
glass, stone, or other material. These murals are called 
mosaics. This article discusses painted murals. 

Most murals are painted directly on a plastered wall. 
In a technique called fresco painting, the artist paints 
while the plaster is still damp. An artist may also paint 
on dry plaster using a method known as secco painting. 
In some cases, the artist paints the picture on a canvas 
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Biblical scenes painted by 
the Italian artist Giotto cover 
the walls of the Scrovegni, or 
Arena, Chapel in Padua, Italy. 
These beautiful frescoes, 
which date from the early 
1300's, are among the master- 
pieces of Italian mural paint- 
ing. 


using oil paint or acrylic paint. The canvas is then ce- 
mented to the wall by a process called marouflage. See 
Fresco; Painting (Materials and techniques). 

Artists have painted murals for many kinds of build- 
ings. Prehistoric artists decorated caves with images of 
the animals that they hunted. Murals in ancient Egyptian 
tombs show people and possessions that were impor- 
tant to the owners of the tombs. Ancient Roman artists 
decorated homes with murals showing gardens and ar- 
chitecture as well as gods and mythical heroes. 

Giotto, a great Italian artist of the 1300's, painted many 
beautiful frescoes in churches. His works picture Bibli- 
cal events dramatically and with a vivid natural quality. 
During the 1400's and 1500's, such famous artists as An- 
drea Mantegna, Masaccio, Michelangelo, Piero della 
Francesca, and Raphael painted detailed, lifelike fres- 
coes. 

During the 1900's, such Mexican painters as José Cle- 
mente Orozco and Diego Rivera created murals show- 
ing scenes of Mexican history and legends. The French 
painter Claude Monet painted his Water Lilies murals 
for the Orangerie Museum in Paris. Pablo Picasso 
painted a mural which decorates the UNESCO building, 
also in Paris. Other artists of the 1900's who have painted 
murals include Edouard Vuillard, Henri Matisse, Fer- 
nand Léger, and Marc Chagall in France, Sir Stanley 
Spencer in the United Kingdom, and Edvard Munch in 
Norway. 

See also Latin America (picture); Mexico (Arts); Mo- 
saic; Vatican City (picture). 


Exterior murals were a popular American art form during ie 
1960s and 1970s. The mural on the left called Women Hold Up 
Half the Sky, is on a building wall in New York City. It portrays 
some of the roles played by women in modern society. 


Murasaki Shikibu (A.D. 975?-1031?), also called Lady 
Murasaki, is the most famous writer of early Japanese 
literature. Shikibu’s long novel The Tale of Genji is gen- 
erally considered to be the greatest work of Japanese 
fiction. 

The novel begins with the romantic adventures of 
Prince Genji, the “Shining Prince.” He exemplifies courtli- 
ness and the unique Japanese sensitivity to nature. The 
tone grows sombre as the book follows the next two 
generations of Genji family. The themes of death, frus- 
tration in love, and a Buddhist sense of human imperma- 
nence dominate the story. Lady Murasaki flawlessly han- 
dled the large cast of characters in this complex novel. 
She portrayed them with a psychological realism that 
did not appear in Western literature until centuries later. 
Asix-volume English translation of The Tale of Genji by 
the British scholar Arthur Waley was published during 
1925-1933. 

Lady Murasaki was one of several gifted writers who 
served as ladies-in-waiting to Japanese empresses dur- 
ing the 1000's. In addition to The Tale of Genji, she wrote 
poetry and a diary famous for its witty portrayal of her 
contemporaries. 

Murat, Joachim (17717-1815), the most famous 

French cavalry commander under Napoleon |, ruled Na- 
les as King Joachim | from 1808 to 1814. He served with 
Napoleon Bonaparte, and distinguished himself in Italy 
in 1796, Napoleon made him a general in 1799 for de- 
eating the Turks in Egypt. Murat's cavalry attacks played 
an important part in Napoleon's victories at Austerlitz, 
ena, and Friedland (see Ney, Michel). 

Murat shared the misfortunes of the 1812 Russian 
campaign with Napoleon. He deserted Napoleon when 
e was defeated at Leipzig in 1813. But, when Napoleon 
escaped from his prison on the island of Elba in 1815, 
Murat tried to win all Italy for Napoleon. The Austrians, 
owever, defeated him. After the Battle of Waterloo in 
1815, Murat tried unsuccessfully to recover his kingdom 
of Naples, He was quickly captured, condemned, and 
executed. 

Murat was born in Bastide, Lot, France. In 1800, he 
married Napoleon’s sister Caroline. 

Murchison is a district in Western Australia drained 
by the Murchison River. The district has an irregular 
rainfall averaging 200 millimetres a year. The area con- 
sists of open shrublands with mulga and other acacias 
as the main trees. 

The Murchison River rises in Peak Hill, in the Robin- 
Son Ranges, and flows in a general southwesterly direc- 
tion through pastoral country. It enters the Indian Ocean 
about 180 kilometres north of Geraldton. The river is al- 
most 650 kilometres long. Sir George Grey sighted and 
named it in 1839. 

s In 1857 and 1858, the Gregory brothers explored the 
district and considered it suitable for pastoral purposes. 

he district was opened up in 1872 with the establish- 
Ment of several large pastoral leases of up to 400,000 

ectares, taken on long term from the state government. 
ie land was kept unfenced and shepherds tended the 

locks, In the late 1870's, wire fencing made shepherds 
Unnecessary. Until 1930, the pastoral industry was profit- 
able, Overstocking and falling wool prices cut profits in 
the 1970s. 

In 1888, gold was discovered in the Murchison dis- 
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trict, and prospectors flocked to the area. A railway line 
was built from Geraldton to Mullewa in 1894, and was 
extended to Cue when that town was established at the 
centre of the goldfields in 1898. The gold-mining indus- 
try reached its peak about 1900 and continued to be 
highly profitable until the 1940's, when it began to de- 
cline. Most towns were abandoned. Uranium was dis- 
covered at Yeelirrie in 1970. In 1971, nickel was discov- 
ered at Agnew, and a successful mining operation was 
established. 

Murder. When one person intentionally kills another 
without legal justification or excuse, the crime is called 
murder. The clearest example of murder is a case where 
one person deliberately kills another for reasons such 
as hatred, envy, or greed. But there are also instances 
when a killing is considered murder even though the 
killer had no specific intent to take the victim's life. For 
example, a person who accidentally kills someone while 
intending to cause serious harm, or while doing some- 
thing knowing it likely to result in death or serious harm 
to another person, would be guilty of murder, The fact 
that the person is committing a serious crime indicates 
that he or she has a reckless disregard for human life 
and safety. This deliberate disregard takes the place of 
actual intent to kill. The penalty for committing murder 
is a long prison sentence or death. However, govern- 
ments in many countries have done away with the death 
penalty. 

In most countries, the law does not regard a purely 
accidental killing as murder. Thus, if a person walks out 
in front of a car and is killed, the driver will not be guilty 
of murder providing he was exercising due care at the 
time. If, however, he was driving recklessly and even 
though he did not cause the accident, he may be 
charged with the crime of manslaughter. In most in- 
stances, the penalties for manslaughter are far less se- 
vere than those for murder. 

Under common law (the legal system in such coun- 
tries as the United Kingdom and the United States), citi- 
zens may use minimum necessary force to defend them- 
selves against unlawful attacks (see Common law). Ina 
few instances, this may result in the death of the at- 
tacker, in which case the action is deemed “justifiable” 
and is not regarded as a crime. If, however, the victim 
uses excessive force in self-defence, such action will be 
regarded as manslaughter. 

See also Capital punishment; Crime; Manslaughter. 
Murdoch, Dame Iris (1919- ), is a British novelist 
known for her philosophical novels. Her characters face 
difficult moral choices in their search for love and free- 
dom and are often involved in complex networks of love 
affairs. Some critics have complained that Murdoch's 
characters are mere puppets used to act out philosophi- 
cal ideas. But others have praised her fiction for its wit 
and psychological insight. 

Some of Murdoch's novels expose the dangers of ab- 
stract systems of behaviour that can cut people off from 
spontaneous, loving relationships. Under the Net (1954) 
and A Fairly Honourable Defeat (1970) are examples. The 
Bell (1958) examines the personal relationships among 
the members of a religious commune. In A Severed 
Head (1961), Murdoch portrays three couples whose un- 
faithful sexual conduct illustrates their shallow, self- 
centred philosophies. Murdoch's other novels include 
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The Black Prince (1973), The Sea, The Sea (1978), The 
Good Apprentice (1986), The Book and the Brotherhood 
(1987), and The Message to the Planet (1989). 

Jean Iris Murdoch was born in Dublin. She lectured in 
philosophy from 1948 to 1963 at Oxford University in 
England. Murdoch was made Dame Commander of the 
Order of the British Empire in 1987. 

Murdoch, Rupert (1931- _), is an Australian-born 
publisher who owns many newspapers and magazines 
in Australia, Great Britain, the United States, and other 
countries. His publications range from The Times of 
London, an influential British daily, to the Star, a sensa- 
tional U.S. weekly. He is also owner or part-owner of a 
film studio and several TV stations and book-publishing 
firms. He is known for making financially struggling op- 
erations profitable. 

Murdoch's most extensive holdings are in Australia, 
where he controls over half of the nation’s newspaper 
circulation. His newspapers there include The Austral- 
ian, a national daily, and the Daily Mirror and Daily Tele- 
graph of Sydney. He also is part-owner of one of the na- 
tion's airlines. Murdoch controls his properties through 
News Corporation Limited and its subsidiaries. 

In the United States, Murdoch's publications include 
the Boston Herald newspaper, and New York, New 
Woman, and TV Guide magazines. He also owns 20th 
Century-Fox Film Corporation. In Great Britain, Murdoch 
publishes the News of the World, The Sun, The Times, 
and several other newspapers. 

Keith Rupert Murdoch was born in Melbourne, Victo- 
ria, the son of a well-known journalist. In the early 1950's 
he worked as a journalist himself, on the staff of the Lon- 
don Daily Express. In 1985, he became a U.S. citizen. 
Murdoch, Sir Walter (1874-1970), was professor of 
English at the University of Western Australia from 1912 
to 1939 and chancellor from 1943 to 1948. He became 
well known for his essays, which appeared in newspa- 
pers throughout Australia. Western Australia’s Murdoch 
University, founded in 1973, is named after him. Walter 
Logie Forbes Murdoch was born at Pitsligo in Scotland, 
and arrived in Australia at age 10. He was educated at 
Scotch College and the University of Melbourne. 
Murdock, William (1754-1839), was a Scottish inven- 
tor who made several important improvements in steam 
engines and discovered how to produce gas from coal. 
He also invented iron-cement. He was employed by 
Matthew Boulton and James Watt to install their pump- 
ing engines in Cornish mines (see Boulton, Matthew; 
Watt, James). In 1785, he built a successful model steam 
carriage. He lit his cottage at Redruth with gas. In 1802, 
he installed gas lighting in his employers’ foundry. He 
discovered that a gas jet burned more brightly when it 
was broken up into thin jets. The use of gas for street 
lighting developed independently of Murdock’s work, 
and many company promoters accused him of stealing 

, their ideas. Murdock is also believed to have devised 
the sun-and-planet gear arrangement to obtain rotary 
motion from a beam engine. This invention made possi- 
ble the development of a steam engine that could turn 
wheels. Murdock was born at Auchinleck, in Strathclyde 
Region, Scotland. 

Muriatic acid. See Hydrochloric acid. 
Murillo, Bartolomé Esteban (1618-1682), was a 
Spanish painter of the 1600's. He is considered the best 


Oil painting on canvas (1678); Prado Museum, Madrid 
Murillo‘’s The Immaculate Conception honours the Virgin | 
Mary's freedom from original sin. The painting shows the spiri- 
tual quality typical of the artist's later work. 


interpreter of the gentle, optimistic side of Christianity. 
He is known for the warmth and humanity of his paint- 
ings. 

Murillo’ painting The Immaculate Conception shows 
the delicate beauty and fine shadings of light and atmos- 
phere that characterize his work. Like many of Murillo’s 
paintings, this work has a gentleness that borders on 
sentimentality. Its complex spiralling composition and 
careful detail are typical of Murillo's work. Murillo also 
painted dignified and flattering portraits, and scenes of 
daily life, especially scenes showing children. 

Murillo was born in Seville. His paintings before 1645 
were influenced by the realism and dark colouring — 
found in the work of the Spanish artists Jusepe de Ri- 
bera and Francisco Zurbarán. Later, influenced by Flem- 
ish and Venetian masters, Murillo became more con- 
cerned with problems of light, colour, and atmosphere. 
In 1645, the Franciscan order in Seville gave Murillo his 
first important commission. Within 15 years, he was 
Spain's most important painter. p ai 
Murmansk (pop. 412,000) is Russia's chief port on t 
Arctic Ocean. It is the world’s largest city north of the 
Arctic Circle. The warm Gulf Stream keeps the harbour 
free of ice all year, Murmansk stands on a level, treeless 
plain on the northern part of the Kola Peninsula. It bor : 
ders the Kola Inlet, an arm of the Arctic Ocean. For loca 
tion, see Russia (political map). 


Murmansk is a fishing and shipbuilding centre. It has 


fish canneries, metal and woodworking factories, net 
and barrel factories, and refrigerating plants. Exporters 
ship fish, minerals, and timber from the city. A polar re- 
search station is located there. A railway links Mur- 
mansk with St. Petersburg. Murmansk was founded in 
1915. 

Murphy, Audie (1924-1971), won fame as the most 
decorated United States soldier of World War II (1939- 
1945), He received 24 medals from the U.S. government, 
3 from France, and 1 from Belgium. He later became a 
film actor. 

Audie Leon Murphy was 
born in rural Kingston, 
Texas, near Greenville. He 
enlisted in the Army in 
1942 and was appointed a 
second lieutenant in com- 
bat in 1944. Murphy served 
in North Africa and Europe. 
On Jan. 26, 1945, German 
forces attacked his unit 
near Colmar, France. Mur- 
phy jumped on a burning 
tank destroyer and used its 
machine gun to kill about 
50 enemy troops. He re- 
re the Medal of Honor, the nation’s highest military 
award. 

Murphy began his film career about three years after 
being discharged from the Army in 1945. His films in- 
cluded The Red Badge of Courage (1951) and To Hell 
and Back (1955), based on his autobiography. Murphy 
died in an aeroplane crash. 

Murphy, Emily Gowan (1868-1933), was a Canadian 
social reformer and author. She helped win legal and 
Political rights for Canadian women. 

_ Inthe early 1900's, Murphy helped to establish a court 
in Edmonton, Alberta, that handled cases involving 
Women. From 1916 to 1931, Murphy served as the 

court's first judge. During that period, she wrote a book 
about drug abuse, The Black Candle (1922), that helped 
lead to the passage of drug laws in Canada. 

In 1927, Murphy led a group of five women in a court 
battle to determine whether women were “persons” 
under the British North America Act, which then served 
as Canada's constitution. The Privy Council in England, 
the highest judicial authority in the British Empire, ruled 
in the women’s favour in 1929. The councils ruling en- 
abled women to serve in the Canadian Senate. 

„ Murphy wrote several books under the pen name of 
Janey Canuck.” These books included The Impressions 
of Janey Canuck Abroad (1901) and Janey Canuck in the 
West (1910). Murphy was born in Cookstown, Ontario. 
Murray, Lord (1922- __), a British trade-unionist, was 
Jeneral secretary of the Trades Union Congress (TUC) 
from 1973 until 1984. He had been assistant general sec- 
retary since 1969. Lionel Murray, usually called Len, was 
Dorn at Hadley, in Shropshire. He was educated at Wel- 
lington Grammar School, the University of London, and 
New College, Oxford. He studied politics and econom- 
ics. In 1947, he joined the TUC to work in its economic 
department. Murray led the department from 1954 to 
960. He was created a life peer in 1985, as Baron Mur- 
"ay of Epping Forest. 


Audie Murphy 
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Murray, Gilbert (1866-1957), an Australian classical 
scholar, gained fame for his translations of Greek plays. 
He also wrote poetry, plays, and books on the Greek 
dramatists Aeschylus, Euripides, and Aristophanes. His 
works include The Classical Tradition in Poetry (1927) 
and Hellenism and the Modern World (1953). Murray 
was born in Sydney. He became a professor of Greek at 
Glasgow University, in Scotland, and later at Oxford Uni- 
versity, England. He was a leading supporter of the 
League of Nations. 

Murray, James (17192-1794), was a British soldier 
who became the first British governor of Quebec, Can- 
ada. He was born near Edinburgh, Scotland, and went to 
America in 1757. He fought the French at Louisbourg in 
Nova Scotia, Canada, in 1758. Murray was one of three 
brigadiers under General James Wolfe in the successful 
battle against the French on the Plains of Abraham out- 
side Quebec City. After the victory, Murray was left in 
command of the city. He later defended it against a 
French army led by General Frangois de Lévis. 

Murray was made governor of the Quebec region in 
1760. Three years later, when French rule ended, he be- 
came governor of the main area gained from the French 
in Canada, He had to face many problems in the rela- 
tions between the English and the Indians and between 
the French Canadians and English officers and mer- 
chants. Some of the men working under him accused 
him of favouring the French. He was recalled to England 
in 1766 but was cleared of all charges. 

Murray, Sir James (1837-1915), a Scottish philologist 
(student of language), was for 35 years editor of the Ox- 
ford English Dictionary. As a lexicographer (dictionary 
writer), Murray was noted for his accuracy and wide- 
ranging knowledge. Although the dictionary remained 
incomplete at his death, Murray made the greatest con- 
tributions to its production. James Augustus Henry Mur- 
ray was born at Denholm, in Borders Region, Scotland. 
He worked as a schoolmaster in Hawick, nearby, and 
then as a bank clerk and schoolmaster in London. 
Largely self-taught in /inguistics (the study of language), 
Murray became a member of the Early English Texts So- 
ciety and the London Philological Society. He became 
editor of the Oxford English Dictionary in 1879. He was 
knighted in 1908. 

Murray, Sir John (1841-1914), was a British naturalist, 
oceanographer, and deep-sea explorer. He specialized 
in studying the ocean bottom. He was one of the natural- 
ists on the expedition of H.M.S. Challenger, which made 
a scientific study of oceans and ocean bottoms from 
1872 to 1876. Afterward, Murray edited the expedition’s 
50 volumes of scientific reports. He also wrote The 
Depths of the Ocean (1912) and The Ocean (1913), con- 
sidered a classic in its field. Murray was born in Canada. 
He graduated from the University of Edinburgh. He 
made a notable study of Scottish lochs (lakes). 
Murray, Leslie Allan (1938- ), an Australian poet, 
compiled the Oxford Book of Australian Verse in 1986. 
The best known volume of Murray's own work, The Ver- 
nacular Republic, Poems 1961-1981, was published in 
1982. 

Murray was born at Bunyah on the north coast of 
New South Wales. He graduated from the University of 
Sydney, where he edited the magazine Honi Soit He 
later worked as a translator at the Australian National 
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University before becoming a full-time writer in 1971. 

Murray's book The People’s Otherworld was awarded 
a Gold Medal by the Australian Literature Society in 
1984. The same year, he received the New South Wales 
Premier's Prize for Literature. 

Murray cod is Australia’s largest freshwater fish. This 
type of fish is much sought-after by fishing enthusiasts. 
It is also a popular food fish. Some specimens weigh as 
much as 90 kilograms, and specimens of 30 kilograms 
are not uncommon. Murray cod live throughout the en- 
tire Murray-Darling river system. They are also found in 
the Mary River in Queensland, the Clarence and Rich- 
mond rivers in New South Wales, and the waters of 
dams. 

Scientific classification. Murray cod belongs to the family 
Serranidae. It is Maccullochella peeli. 

Murray Greys are Australia’s oldest and best-known 
domestic breed of beef cattle. The breed evolved from 
the accidental introduction of a roan-coloured Short- 
horn cow to a black Angus herd owned by Peter Suther- 
land, of Thologolong, in 1905. 

The breed was improved by the Gadd family, of 
Mount Alfred, Wodonga, Victoria. The Gadd's cattle vary 
in colour from greyish-brown to silver. 

Murray River and its tributaries form Australia’s 
major river system. Its catchment area of about 1,056,720 
square kilometres lies in the southeastern corner of the 
continent. It covers nearly one-seventh of the total area 
of Australia. The length of the Murray is 2,589 kilome- 
tres. The main tributaries and rivers flowing into the 
Murray are the Darling, which is 2,740 kilometres long; 
the Murrumbidgee, 1,575 kilometres long; and the Goul- 
burn, 560 kilometres long. The Murray-Darling is the 
fourth longest river system in the world, Water flowing 
through the Condamine, Darling, and Murray rivers to 
the sea can travel a distance of 3,782 kilometres. 

In spite of its great length and large catchment area, 
the average flow of the Murray River and all its tribu- 
taries is only about about 14,800,000 megalitres a year. 
This quantity of water would be sufficient to cover the 


whole catchment area to a depth of only 14 millimetres, 
the lowest runoff of any of the world’s large river sys- 
tems. 

Water flows slowly through the system because of 
the gradual slope. It takes two or more months to travel 
from the Darling headwaters to the junction of the Dar- 
ling and Murray Rivers at Wentworth in New South 
Wales, and a month to travel from Albury to the South 
Australian border. 

Water flowing into the Murray River comes in large 
part from the winter rains and spring snow melt in the 
Australian Alps. Summer monsoon rains in south- 
western Queensland also flow into the Murray, through 
the Darling River. However, a low and variable rainfall, 
combined with a high evaporation rate over much of the 
catchment area, results in a variable stream flow. Floods 
and drought are both common, 

The water and surrounding land of the Murray River 
are used for agriculture, domestic water supplies, recre- 
ation, and tourism. The source of the Murray is in the 
Snowy Mountains, where it flows through forested ra- 
vines. It descends 1,500 metres in 322 kilometres to the 
Hume Dam, and from the dam to Albury. The middle 
sector of the river passes through hot, dry, flat land 
where there are many loops and bil/abongs (cut-off 
lakes). Pioneer settlements along the river include 
Echuca, Wentworth, and Swan Hills. Red gum trees line 
the banks near Echuca. 

Upstream from Renmark and west of the Victorian 
border, the river is confined to a gorge. At Morgan, it is 
diverted southward by an uplifted fault block to pass 
through steep cliffs of red and yellow rocks at Blanche- 
town. Further downstream, the cliffs are brown lime- 
stone. They contain seashells and bones of marine rep- 
tiles from more than 30 million years ago, when much of 
the land was covered by sea. The river emerges from 
the gorge and spreads out into Lake Alexandrina, and 
then flows to the sea through sand dune country. Sand- 
bars and five artificial barriers, set up to protect against 
saltwater invasion, block the Murray's outlet to the sea. 


Lake Alexandrina, which forms the mouth of the Murray near 
Goolwa in South Australia, is extremely shallow. Sand banks and 
artificial barriers block the outlet to the sea. 


The Murray River meets the Darling River at Wentworth in 
New South Wales. The two rivers, taken together, form the 
fourth largest river system in the world. 
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The Murray and Murrum- 
bidgee rivers irrigate large 
gas in southeastern Aus- 
lia. Irrigation along the 

lurray River began in 1887. 
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Irrigation. The era of irrigation along the Murray 
River began in 1887, when the South Australian and Vic- 
torian governments signed agreements with two Cana- 
dian brothers, George and William Chaffey. These 
agreements led to the establishment of irrigation colo- 
nies at Renmark in South Australia and Mildura in Victo- 
Tia in 1887. After World Wars | and II, irrigation was ex- 
tended by soldier settlement schemes at Merbein, 
Redcliff, Robinvale, Cobram, Loxton, and Berriguin. 
Today, about 80 per cent of the irrigated area of Aus- 
alia lies in the Murray Basin, although the rivers of the 
basin account for only about 5 per cent of the total run- 
‘Off from all Australian rivers. 

There are four major irrigation systems in the Murray 


ddle steamers were an important form of transport on the 
ae River from 1853 to 1883, before they were replaced by 
il and road transport. Today they operate for tourists. 


Basin, The Goulburn-Murray Irrigation District in north- 
ern Victoria has water supplied by gravity from the Mur- 
ray, Goulburn, Loddon, and Campaspe rivers. It is used 
to water pasture. Farmers in the area also grow fruit and 
vegetables under irrigation. 

The Murrumbidgee Irrigation Area, in New South 
Wales, is the most important irrigation development in 
that state. The area produces rice and other cereals, 
fruit, vegetables, wool, livestock, and cotton. 

The irrigation districts along the Murray River in Vic- 
toria, New South Wales, and South Australia use irriga- 
tion water pumped from the river. Farmers grow grapes 
for wine production and for drying, There is a signifi- 
cant citrus industry. Vegetables are also grown. 


The source of the Murray River is near Tom Groggin in New 
South Wales. The river rises on the southern slopes of The Pilot, 


in the Snowy Mountains. 
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The northern irrigation systems, such as those on the 
Balonne River in southern Queensland, serve areas that 
praduce mainly wool and livestock. A large private 
scheme at Wee Waa on the Namoi River in northern 
New South Wales produces cotton. 

Storage and water level. Water flow in the Murray 
is regulated by three main storages—Lake Victoria, and 
the Hume and Dartmouth dams. The water level is con- 
trolled by six weirs in South Australia and three weirs in 
Victoria. 

Domestic use and recreation. In South Australia, 
water from the Murray is channelled to the water sup- 
plies of Adelaide, Whyalla, Port Augusta, Port Pirie, and 
Woomera. The Murray also provides a recreation area. 
A large number of houseboats are located on the river. 

Pollution. The quality of the river water in the Mur- 
ray system is today threatened by increases in salinity 
(dissolved salts), turbidity (muddiness), and nutrients 
(fertilisers). Bacteria, pest-killers, heavy metals, water 
weeds, and introduced fish species are also problems. 

In terms of economic, environmental, and social cost, 
the most immediate problem is salinity. In the headwa- 
ters and upper reaches, the water is of high quality and 
low salt concentration. The water becomes increasingly 
salty as it flows toward the sea. More than a million met- 
ric tons of salt pass through the lower reaches of the 
river each year. Salt finds its way into the river through 
four principal means: natural inflow, artificially made 
river structures, irrigation drainage, and land clearance. 
The salinity of the ground water and river water is be- 
lieved to result from the dissolution of rocks, and partly 
from meteoric salt—that is, salt that is produced when 
sea spray evaporates as air is blown inland. The salt ei- 
ther deposits as dry fallout or is washed out in the rain. 
Locks and weirs increase river levels by several metres. 
This causes increased pressure on saline ground water 
and forces it into the river downstream of the locks and 
weirs. Irrigation water, supplied at a greater rate than 
needed by crops, flushes salts in the soil beyond the 
root zone and can eventually reach the water table. This 
salty water flows back into the river. Following vegeta- 
tion clearance, the amount of water passing to the 
ground water system increases sharply. This transports 
soil salts back into the river. 

Turbidity and water colour are major problems in the 
lower reaches, below the Darling River junction. Moni- 
toring programmes show that significant amounts of 
plant fertilisers containing nitrogen and Phosphorus 
enter the river from both agricultural and city sources. 

More recent threats to the river come from the intro- 
duction of plants and fish from other countries, Water 
hyacinth is a problem on the Gingham watercourse, 
which flows into the Darling River. The European carp, 
introduced in 1960, is now well established and is 
spreading throughout the Murray-Darling system. 

History. Aboriginal people have lived in the Murray 
basin for about 40,000 years. The first white men to see 
the river were the explorers Hamilton Hume and Wil- 
liam Hovell. On Nov. 16, 1824, they discovered the river's 
upper reaches, just downstream of where the Hume 
Dam stands today, They named it the Hume River. The 
explorer most closely associated with the Murray- 
Darling river system is Captain Charles Sturt. In Novem- 
ber. 1828, Sturt, accompanied by Hume, set out to follow 


the course of the Macquarie River to its mouth. In so 
doing, Sturt discovered in northern New South Wales 
the large river that he named the Darling. 

On his second expedition, Sturt sought to solve the 
mystery of where the Darling and Murrumbidgee rivers 
flowed. He set out from Sydney in November 1829 and 
followed the course of the Murrumbidgee River, at first 
by land, and then by whale boat. He and a small party of 
men rowed the boat from a point on the Murrum- 
bidgee, near the present-day township of Maude, to its 
junction with the Murray River. They continued down 
the Murray to the sea and back again, a distance of 2,740 
kilometres, Sturt named the river Murray after Sir 
George Murray, then colonial secretary. The naming 
took place at the junction of the Murray and Darling Riv- 
ers on Jan. 23, 1830. Sturt was unaware that the river he 
had named was the same river that had been earlier dis- 
covered further upstream by Hume and Hovell. As a re- 
sult of the journeys of explorers such as Hume, Hovell, 
and Sturt, the inland regions of southeastern Australia 
were opened up for settlement. 

The first commercial use of the Murray waters was 
for navigation. Paddle steamers first navigated the Mur- 
ray in 1853, when Captain Francis Cadell in the Lady Au- 
gusta and William Randell in the Mary Ann steamed up 
the river from Goolwa to Swan Hill. By 1870, hundreds 
of paddle steamers were travelling from Goolwa as far 
upstream on the Murray as Albury. They continued 
along the Murrumbidgee to Gundagai and up the Dar- 
ling to Mungindi on the Queensland border. They car- 
ried supplies, people, wool, timber, and wheat. The era 
of the paddle steamer lasted from 1853 until the early 
1880s. 

However, navigation tended to be unreliable because 
of fluctuation in the flow of the Murray. Increasing com- 
petition, at first from the railways, and later from road 
transport, brought to an end the colourful era of the use 
of the river for the transport of goods and passengers. 

In 1902, an interstate commission recommended con- 
struction of storage works and barrages to reduce the 
invasion of sea water into the Murray River. It also rec- 
ommended a system of locks to control allocation of 
water for irrigation purposes. In 1915, the River Murray 
Waters Agreement was ratified by the federal govern- 
ment and the states of New South Wales, Victoria, and 
South Australia. Under this agreement, the River Murray 
Commission was established in January 1917. 

In 1983, the River Murray Commission was granted 
new Powers concerning water quality, It began work on 
a comprehensive water management plan for the river 
basin. The commission considered salinity the issue of 
highest priority in the development plan. 

Major works constructed on the Murray include 
dams, such as the Hume Dam and the Dartmouth Dam; 
weirs; locks; and river mouth barrages. 

Related articles in World Book include: 


Bonney, Charles Hume, Hamilton Reservoirs 
Dam Hume Reservoir South Australia 
Darling River Irrigation Sturt, Charles 
Dartmouth Dam Murrumbidgee Victoria 


Hawdon, Joseph Paddle steamers 

Murre, or common murre, is the name of a sea bird in 
the auk family, related to the guillemot. Great colonies, 
of murres live on rocky coasts of the North Atlantic an 


The common murre is a sea bird that nests in colonies on the 
rocky coasts of the North Atlantic and North Pacific oceans. 


North Pacific. Thousands of the birds crowd the rock 
ledges during the breeding season. The female murre 
hatches a single egg, which it lays on the bare stone. 
The murre is from 40 to 45 centimetres long. It has short 
wings. The bird is brownish-black above, and white on 
the breast and throat. 

The large eggs vary from white to blue and green. 
Black, brown, or lavender spots usually mark them. The 
pointed eggs roll in a circle when moved. 

_ Scientific classification. The murre is in the auk family, Al- 
cidae, It is Uria aalge. 
Murrow, Edward R. (1908-1965), was an American 
radio and television broadcaster. He won fame during 
World War II (1939-1945) for his on-the-scene radio 
broadcasts describing German bombing attacks on Lon- 
don. His listeners in America could hear the bombs ex- 
Ploding in the background. 

Egbert Roscoe Murrow was born near Greensboro, 
North Carolina. He changed his name to Edward while 
in college. Murrow became European director of the 
Columbia Broadcasting System (CBS) in 1937. He turned 
to radio newscasting 
Shorty before World War 


Murrow narrated the TV 
Programme, “See It Now,’ 
from 1951 to 1958. He 
started a new style of TV 
Newscasting with on-the- 
scene reporting that told 
about issues in everyday 
terms. In the most famous 
show of the series, Mur- 
row attacked Joseph R. 
McCarthy. McCarthy was a 

.S. senator whose investi- 


Edward R. Murrow 
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gations of Communist influence in the government had 
caused a national controversy (see McCarthy, Joseph 
R.). From 1953 to 1959, Murrow narrated “Person to Per- 
son, a TV programme that featured interviews with fa- 
mous people in their homes. He served as director of 
the U.S. Information Agency from 1961 to 1964. Murrow 
received several awards for his broadcasting. 
Murrumbidgee is the third largest river in Australia’s 
Murray-Darling river system. It rises about 32 kilometres 
from Kiandra in the Snowy Mountains of New South 
Wales. It flows northward past Canberra, then westward 
until it is joined by the Lachlan River, beyond Hay. The 
Murrumbidgee then flows in a general southwesterly 
direction and reaches the Murray River at the Victoria 
border. 

The Murrumbidgee is 1,579 kilometres long. It drains 
97,125 square kilometres. The main tributary streams of 
the Murrumbidgee are the Lachlan, Tumut, Goodradig- 
bee, and Molonglo Rivers. 


Irrigation 


The Snowy Mountains Scheme. Near its headwa- 
ters, the Murrumbidgee forms an important part of the 
Snowy Mountains Scheme. Water from the Snowy River 
and its tributaries is transferred through tunnels to the 
Murrumbidgee. In the winter, rain and snow supply 
large volumes of water. Dams store this water and use it 
to generate hydroelectricity and to supply irrigation 
projects further down the Murrumbidgee during the 
dry spring, summer, and autumn periods. 

The Murrumbidgee Irrigation Area (MIA) is the 
largest of these projects. It extends northwest from Nar- 
randera and is centred on the towns of Griffith and Lee- 
ton. It consists of the Yanco and Mirrool irrigation areas. 
The MIA covers about 182,620 hectares, of which about 
107,240 hectares are under irrigation. 

The water supply for the MIA is regulated mainly by 
Burrinjuck Dam, on the Murrumbidgee near Yass, and 
the Blowering Dam, on the Tumut River. Water is di- 
verted from the Murrumbidgee River at Berembed Weir 
and passes into the main MIA canal, which is 155 kilo- 
metres long. Smaller canals and drainage channels are 
used to distribute the water to individual irrigation . 
farms in the area. 

Rice is the main crop produced in the MIA. Other 
crops grown under irrigation include grapes for dried 
fruit and wine, citrus and other fruit, vegetables, and 
fodder crops and pastures for grazing. Orchards and 
vineyards cover about 10,120 hectares of irrigated land 
in the MIA. Leeton is the centre of a fruit-growing dis- 
trict. Griffith, a market centre for fruit, rice, and vegeta- 
bles, has plants for milling rice, making wine, and dry- 
ing and canning fruit. 

Other irrigation schemes. The Benerembah, Tab- 
bita, and Wah Wah irrigation districts also receive Mur- 
rumbidgee water from Berembed Weir. Further down- 
stream, the Coleambally Irrigation Area is supplied by 
the Gogelderie Weir. The Hay Irrigation Area pumps 
water directly from the river. 


Pollution 


In recent years, poor drainage and excessive irriga- 
tion have caused waterlogging and salt accumulation in 
some irrigated Murrumbidgee soils. The worst-affected 
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The Murrumbidgee River flows past the town of Hay in New 
South Wales. The first squatters started settling along the river 
in this area during the 1840's. 


soils are no longer suitable for agriculture. But im- 
proved drainage techniques and a better knowledge of 
soil types and irrigation systems are helping to combat 
these problems. 

The quality of Murrumbidgee water has also suffered 
in recent years. Most towns along its course—even cit- 
ies as large as Canberra—pour treated sewage into the 
river. Because many towns also obtain their water sup- 
‘plies from the river, a health risk does exist. In addition, 
the water that drains into the river from irrigation areas 
usually contains salts that have been washed from the 
soil. This drainage increases the salinity of the Murrum- 
bidgee, causing problems for water users who are fur- 
ther downstream. 


History 


Charles Throsby was the first white settler to sight the 
Murrumbidgee River. In 1821, he came upon it near 
Tharwa, south of Canberra, while following directions 
given to him by the Aborigines. Mark Currie explored as 
far south as Cooma in 1823, opening up the Monaro dis- 
trict to pastoralists (sheep and cattle farmers). Hamilton 
Hume and William Hovell crossed the Murrumbidgee in 
1824 on their journey overland to Port Phillip Bay. By 
1829, when Charles Sturt followed the Murrumbidgee 
to its junction with the Murray, squatters had moved 
down the Murrumbidgee as far as the site of Gundagai 
(see Squatters in Australia). Sturt’s exploration further 
opened up the region. 

By 1833, all the river frontage land between Gundagai 
and Wagga Wagga had been claimed by squatters. As 
new squatters travelled south to Victoria, Gundagai be- 
came the main crossing point on the Murrumbidgee, 
and a town developed. By 1840, squatters were estab- 
lished near Hay, and in 1845, they were grazing sheep 
past the Murrumbidgee-Lachlan junction. By 1848, 
squatters grazing sheep had claimed almost all the 


Leeton is the centre of a fruit-growing district in the Murrum- 
bidgee Irrigation Area. This area of more than 180,000 hectares 
is the largest irrigation scheme on the river. 


water frontage on the Murrumbidgee plains. Land away 
from the river was not settled until later. 

Work began in 1856 to clear the Murrumbidgee of 
snags so that steamboats could operate. In 1858, Francis 
Cadell reached as far as Gundagai in his river boat, the 
Albury, and a service to South Australia started. Wagga 
Wagga and Hay became the main Murrumbidgee ports 
for the dispatch of wool to market. The steamboats also 
brought back stores for the sheep stations. This service 
greatly improved the quality of life for the squatters, 
who were clearing and fencing their land and fending 
off new settlers coming into the area from the aban- 
doned goldfields. 

The coming of the railways, which were faster, more 
reliable, and cheaper, ended much of the Murrum- 
bidgee riverboat trade. In 1876, the Victorian rail system 
was extended to Deniliquin in New South Wales. A rail- 
way line from Sydney to Wagga Wagga was completed 
in 1879. It was extended to Narrandera in 1881 and to 
Hay in 1882. 

Wheat-farming expanded on the Murrumbidgee 
Plains in the 1880's and 1890's, and the area became one 
of the most important wheat-producing regions of Aus- 
tralia. But rabbits, which spread throughout the area 
during this period, caused severe soil erosion and dam- 
aged pastures. 

Water conservation and irrigation projects on the 
Murrumbidgee date back to the 1850's, when squatters 
dammed floodwater streams and cut a canal to join the 
mainstream and Yanco Creek. This project was com- 
pleted in 1879. The New South Wales government | 
started the MIA in 1906. Construction of the Burrinjuck 
Dam began in 1907. Work on Berembed Weir and the 
main canal followed. Water was first supplied by the 
scheme in 1913. 

The original plan established a few towns and vil- 
lages, with small irrigated farms around them for the 


town workers. These centres would be surrounded by 
slightly larger farms growing fruit and vegetables. Be- 

nd these would be the largest farms, with only limited 
irrigation for dairying and fodder crops. Dairying has 
since declined in importance in the MIA, and fruit, ce- 
real, vegetables, and fodder crops have become more 
widespread. Many of the smallest farms have been com- 
bined. 

Two types of irrigation continue to be used. /ntensive 
irrigation takes place in areas where sufficient water is 
available to irrigate the entire area. The MIA is now 
mostly under this kind of irrigation. Extensive irrigation 
is common in the irrigation districts, where only a por- 
tion of each farm can be irrigated. Usually fodder crops 
are grown in these areas. 

Related articles in World Book include: 


Irrigation Rice 

Murray Snowy Mountains Sch 

New South Wales. MoU ees 
Musa Hitam, Datuk (1934- _), was deputy prime 


minister and minister of home affairs of Malaysia from 
1981 to 1986, Previously, he was minister of education. 
Musa Hitam was born in Johor. He was educated at 
the English College, Johor Bahru, and at the University 
of Malaya. He also studied international relations at the 
University of Sussex in the United Kingdom. Musa Hitam 
first entered parliament in 1969 and served as an assist- 
ant minister for a short time. He resigned because of dif- 
ferences with Tunku Abdul Rahman, who was then 
prime minister. In 1981, he was elected deputy presi- 
dent of the United Malays National Organization and be- 
came deputy prime minister to Mahathir bin Mohamad. 
In 1986 Musa resigned from the government because of 
policy differences. In January 1990 he was appointed 
Malaysian special envoy to the United Nations. 
Muscat (pop. 30,000; met. area pop. 250,000) is the cap- 
ital of Oman. It lies on the country's northeast coast, 
along the Gulf of Oman. For location, see Oman (map). 
Muscat, also spelled Masqat, became Oman’s chief sea- 
port and trading centre in the 1500s. In the early 1970s, 
the main port and trade activities were shifted to the 
nearby suburb of Matrah, Muscat is important because 
of its location on the Gulf of Oman, the route for oil 
tankers leaving the Persian Gulf. Two Portuguese forts of 
the late 1500's and the palace of the sultan of Oman, 
built in the 1970's, dominate the city. Muscat has many 
old, one- and two-storey whitewashed buildings. Most 
of the people work in commerce or for the government. 
Muscat and its more modern suburbs are called the 
Capital Area. The Capital Area is a booming district that 
includes an international airport, an oil tanker loading 
zone, military bases, and a deepwater port. Muscat 
dates from ancient times. Portugal controlled Muscat 
from about 1507 to 1650. 
Muscat and Oman. See Oman. 
Muscle is the tough, elastic tissue that makes body 
parts move. All animals except the simplest kinds have 
some type of muscle. 
People use muscles to make various movements, 
such as walking, jumping, or throwing. Muscles also 
help in performing activities necessary for growth and 
for maintaining a strong, healthy body. For example, 
People use muscles in the jaw to chew food. Other mus- 
cles help move food through the stomach and intes- 
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Kinds of muscles 


The human body has three kinds of muscles: skeletal, smooth, 
and cardiac. Skeletal muscle fibres have bands called striations. 
Each fibre also has many core elements called nuclei. Smooth 
muscles have no striations and only one nucleus in each fibre. 
Cardiac muscle has striations and a single nucleus in each fibre. 


Cardiac muscle 


tines, and aid in digestion. Muscles in the heart and 
blood vessels force the blood to circulate. Muscles in 
the chest make breathing possible. 

Muscles are found throughout the body, As a person 

rows, the muscles also get bigger. Muscle makes up 

nearly half the body weight of an adult. 

This article primarily discusses the muscles of human 
beings. The last section describes muscles in other ani- 


mals. 
Kinds of muscles 


The human body has more than 600 major muscles. 
‘About 240 of them have specific names. There are two 
main types of muscles: (1) skeletal muscles and (2) 
smooth muscles. A third kind of muscle, called cardiac 
‘muscle, has characteristics of both skeletal and smooth 
muscles. It is found only in the heart. 

Skeletal muscles help hold the bones of the skele- 
ton together and give the body shape. They also make 
the body move. Skeletal muscles make up a large part of 
the legs, arms, abdomen, chest, neck, and face. These 
muscles vary greatly in size, depending on the type of 
job they do. For example, eye muscles are small and 
fairly weak, but thigh muscles are large and strong. 

All muscles are made up of cells called muscle fibres. 
Each skeletal muscle is composed of thousands of long, 
cylindrical muscle fibres. When viewed under a micro- 
scope, these fibres show alternating light and dark 
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bands called striations tot this reason, sheletal muscles 
are also called striated muscles. The striations occur be 
cause thick and thin filaments (strands) repeatedly over 
lap each other, The thick filaments consist of a protein 
called myosin The thin filaments are made up chiefly of 
the protein actin 

Muscle fibres have a variety of other specialized 
parts. Lach shetetal muscle fibre has many elements 
called nuctet These nuclei contain growth producing 
substances that repair or remake various parts of the 
muscle fibre as they wear out. Each muscle fibre also 
has thousands of tiny sausage shaped mitochondria 
These structures produce the energy that the fibre 
needs in order to live and do its work. 

Muscle fibres are held together by connective tissue 


Skeletal muscles 


The ends of most skeletal muscles are joined to bones 
by a tough, flexible connective tissue called tendon One 
end of the muscle is attached to a bone that does not 
move when the muscle contracts (draws together! This 
end of the muscle is called the origin The other end, 
called the insertion, is attached to a bone that moves 
when the muscle contracts. 

When a person stands erect, many skeletal muscles 
contract to make the body rigid. The skeletal muscles 
also can make one part of the body move while another 
part stays stiff, Skeletal muscles act both ways because 
they work in pairs, One muscle of each pair is called the 
flexor. tt bends a joint and brings a limb closer to the 
body. The other muscle, the extensor, does the oppo 
site, For example, the biceps muscle in the front of the 


The human body has more than 600 major muscles About 240 of these muscles have specific 
names The illustrations below show some of the most important external skeletal muscles These 
muscles are identified by their Latin names which are the names used by anatomists 


How skeletal muscles move a limb 


Saleta! muscles work in as shown erample below 
‘The elbow straightens wien be acer dpm ce areal 


tegetheri The elbow bends as the biceps muscle contracts. 


ver arm is a enor. When thia musela conrea B 
bends and the forearm and hand move toward 


laarcioe for long POOR pp eee =o 

running, or in this case, muscle fibres 
increase their ability to energy needed to keep 
9p such muscular 
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skeletal muscle fibres end have only one nucleus 


ose ew pra incl a a n aes 
the brain, smooth muscles are also known as mmo 
unary muscles. 

Smooth muscles are stimulated by a special set of 


tract autonomic nerves that stimulate the 

SA control how often the cardiac muscle con 

tracts, The S-A node thus acts as the heart's ‘pacemaker 

because it determines how often the heart beats to 

pump through the Jot turther informanon 

about the heart, its parts, and they work, see Heart 
How muscles work 


All muscles contract when they are stimulated. Scien 
tists have done much research to determine how mat 
cles contract and how they are stimutated 

muscles contract. the mid: 190s, the 
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bres combines with chemicals from food, Each muscle 
fibre contains only a small amount of ATP. When mus- 
cles work hard, the body's ability to turn food and oxy- 
gen into energy increases to make the needed amount 
of ATP. 

How muscles are stimulated. Muscle cells are ex- 
citable because the membrane of each cell is electrically 
charged. Thus, a muscle cell is said to have e/ectric po- 
tential. This electric potential results from the presence 
of sodium and potassium /ons (electrically charged par- 
ticles) on each side of the membrane. Potassium ions 
easily move through the membrane and accumulate in 
the cell. Sodium ions do not enter the cell as easily. In 
addition, the membrane has a special mechanism that 
pumps potassium into the cell and pumps sodium out. 
Consequently, the cell normally contains much potas- 
sium but little sodium. 

Muscle cells are stimulated by nerves or by hor- 
mones, depending on the muscle involved. When the 
muscle cell is stimulated, its electric potential changes 
rapidly. The excited membrane allows sodium to rush 
into the cell and potassium to flow out. The sodium- 
potassium pumping mechanism quickly reverses this 
change, returning the cell to its normal condition. 

The change in electric potential in the muscle cell 
triggers the release of calcium from storage areas inside 
the cell. The calcium then builds up in the cell and even- 
tually causes the actin filaments to attract myosin cross- 
bridges and produce contraction. The cell relaxes when 
the level of calcium drops back to normal. 


Disorders of the muscles 


Muscles function through an amazing coordination of 
many elements. Occasionally, however, the normal op- 
eration of muscles is disturbed. For example, a person 
may experience painful cramps of certain skeletal mus- 
cles if he or she exercises too hard or for a long time. 
Skeletal muscle cramps involve spastic (sudden and vio- 
lent) muscle contractions. No one knows exactly why 
such cramps occur. They probably result from having 
too much or too little salt in the fluids surrounding mus- 
cle fibres, With proper rest and nutrition, the body can 
correct the problem, and cramping stops. Cramps also 
may develop in smooth muscle organs, such as the 
stomach and intestine. Doctors use heat, massage, and 
medicines in treating cramps. See Cramp. 

Hard muscular work also may cause skeletal muscles 
to become sore. In severe cases, the soreness may last 
up to four days. The cause of muscle soreness is not 
completely understood, but it probably involves dam- 
age to muscle and connective tissue. With proper exer- 
cise, the muscles and body can adapt to strenuous mus- 
cle work and greatly reduce the risk of tissue damage. 

Numerous diseases affect skeletal muscles. Two 
major classes of muscle diseases are (1) muscular atro- 
phy diseases and (2) myopathies. Atrophy diseases at- 
tack and damage the nervous system, including nerves 
that stimulate muscles. As a result, muscles progres- 
sively shrink and become weak. Motor neurone disease 
is an example of an atrophy disease (see Amyotrophic 
lateral sclerosis). Muscular weakness also occurs in 
myopathies. In these diseases, however, weakness re- 
sults because the muscle itself does not function prop- 
erly. Certain myopathies, such as various muscular 


dystrophies, are characterized by gradual wasting away 
of skeletal muscles (see Muscular dystrophy). 


Muscles in other animals 


All of the more advanced animals have some kind of 
muscle tissue. The muscles of human beings and those 
of other animals have many similarities. For example, hu- 
mans and other vertebrates (animals with backbones) 
have three kinds of muscles—skeletal, smooth, and car- 
diac. Some invertebrates (animals without backbones), 
such as insects, have striated muscles. Other inverte- 
brates, such as scallops and squids, have both striated 
and smooth muscles. In most cases, the muscles of 
other animals operate in much the same way as human 
muscles. However, the speed at which striated muscles 
contract varies widely among species. In general, con- 
tractions occur faster in a small animal, such as the rat, 
than in a large animal like the cow. 

Related articles in World Book include: 


Diaphragm Muscular dystrophy Tetany 
Human body (The Myasthenia gravis Tongue 
muscular system; Tendon 
Trans-vision) 


Muscle sense, also called conscious proprioception, 
is one of two senses that tells a person what position 
parts of the body are in. The other sense is sight. A per- 
son walking down the street knows the position of the 
legs without looking at them. Proprioceptors (nerves) in 
the joints, muscles, and tendons of the legs are sensitive 
to pressure and tension. The proprioceptors send infor- 
mation about the state of the joints, muscles, and ten- 
dons to the brain. The brain combines the information, 
enabling the person to sense the position of the body 
and to influence movement. There are proprioceptors 
for most parts of the body. 

Muscular dystrophy is a name for a group of seri- 
ous muscle diseases. The disorders are marked by wast- 
age and weakening of skeletal musc/es—that is, the mus- 
cles that hold the bones of the skeleton together. 
Therefore, muscular dystrophies seriously affect move- 
ment and posture. Skeletal deformities are often associ- 
ated with this group of diseases. 

All types of muscular dystrophy are inherited. They 
are caused by a defect in one or more of the genes im- 
portant to muscle function. Some types are inherited as 
a dominant gene abnormality, while others are inherited 
as a recessive gene abnormality or a sex-linked reces- 
sive gene abnormality. In dominant gene abnormality, a 
person who inherits the defective gene from either par- 
ent will develop the disease. In recessive gene abnor- 
mality, a person must inherit the defective gene from 
both parents to develop the disease. In sex-linked reces- 
sive gene abnormality, women are not affected but may 
pass on the defective gene to their children. A boy will 
develop the disease if he inherits the defective gene. 
Doctors have not found a cure for muscular dystrophy: 

The four most common muscular dystrophies are 
Duchenne, facioscapulohumeral, limb-girdle, and myo- 
tonic. There are also other types of muscular dystrophy. 

Duchenne muscular dystrophy is the most common 
and most rapidly progressive of the childhood muscle 
diseases. In most cases, the first sign of the disease is 
difficulty in walking at an early age, from 2 to 6 years 
old. Later, the patients fall frequently and cannot run. 


Walking and standing become more difficult, and a 
wheelchair is needed by adolescence. The disease even- 
tually affects most muscles of the body, Doctors use an- 
tibiotics for lung complications and balanced nutrition 
for overall health in an effort to extend the life expec- 
tancy of the patients. Stretching exercises and braces re- 
duce muscle shortening and joint deformities. These 
treatments may improve the patient's mobility. Du- 
chenne dystrophy is inherited as a sex-linked recessive 
gene abnormality. It affects only boys. In 1986, scientists 
identified the genes that cause Duchenne dystrophy. 
The following year, researchers reported the discovery 
ofa protein, called dystrophin, whose absence in mus- 
cle tissues causes the disease. This discovery raised 
hopes that a treatment for the disease might be found. 

Facioscapulohumeral and limb-girdle muscular 
dystrophies are slowly progressive and usually become 
evident in adolescence or early adult life. They affect 
both men and women. Most patients have a normal life 
expectancy, though with increasing disability. Facio- 
scapulohumeral dystrophy primarily affects the muscles 
of the face, shoulder, and upper arm. It is inherited as a 
dominant gene abnormality. Limb-girdle dystrophy pri- 
marily affects the muscles of the arms, shoulders, legs, 
and hips. The condition is inherited as a recessive gene 
abnormality. 

Myotonic muscular dystrophy is the most common 
adult dystrophy. It usually causes slowly progressive 
weakness of the muscles of the fingers, hands, fore- 
arms, feet, and lower legs. Along with the onset of 
weakness, the muscles become periodically myotonic 
(stiff). In addition, patients may develop nonmuscular 
disorders, including eye cataracts and diabetes. This dis- 
ease, which appears in early middle age, can affect both 


men and women. It is inherited as a dominant gene ab- 
normality. 
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Muses were nine goddesses of the arts and sciences in 
Greek and Roman mythology. In Greek mythology, they 
were the daughters of Zeus, the king of the gods; and 
Mnemosyne, the goddess of memory. Each Muse ruled 
over a certain art or science. Calliope was the Muse of 
epic poetry; Erato, love poetry; Euterpe, lyric poetry; 
Melpomene, tragedy; Thalia, comedy; Clio, history; Ura- 
nia, astronomy; Polyhymnia, sacred song; and Terpsich- 
ore, dance. 

The Greeks believed the Muses lived on Mount 
Olympus with their leader, the god Apollo. Like him, the 
Muses remained young and beautiful forever. They 
could see into the future, which few other gods could 
do. They also had the ability to banish all grief and sor- 
row. The Muses had pleasing, melodic voices and often 
sang as a chorus. Early Greek writers and artists called 
on the Muses for inspiration before beginning to work. 
Any one or all of the Muses could be asked for help, 
even though each governed a special art or science. 

The Muses played an important part in Roman my- 
thology, though the Roman worship of Muses was bor- 
rowed from the Greeks. The Romans believed that Jupi- 
ter, the king of their gods, was the father of the Muses. 

Several words come from the Greek word Mousa, 
meaning Muse. They include museum, which originally 
meant temple of the Muses; and music, which meant art 
of the Muses. 

Museum is an institution where artistic and educa- 
tional materials are exhibited to the public. The materi- 
als available for observation and study are called a co/- 
lection. A collection may include scientific specimens, 
works of art, and exhibits and information on history or 
technology. Museums also provide information for re- 
searchers, students, and other members of the commu- 
nity. The staff prepares materials for display and cares 
for them after they have been put on exhibition. 


exhibit on the left 
ent. The dining room on the right, designed 


Historic villages are reconstructions of towns from various pe- 
riods in history. Old Sturbridge Village, above, in the U.S.A., 
shows life in a New England community of the early 1800. 


Most museums are financed by private donations or 
government grants or a combination of both. A few mu- 
seums are owned by rich collectors of art or other ob- 
jects. But most are owned by private organizations set 
up for the purpose, or by local governments. Various as- 
sociations and corporations also contribute to the fund- 
ing of museums. Some companies run specialized in- 
dustrial museums. 


Kinds of museums 


There are three main kinds of museums: (1) art muse- 
ums, (2) history museums, and (3) science and technol- 
ogy museums. General museums display materials from 
several fields of study, 

Art museums preserve and exhibit paintings, sculp- 
ture, and other works of art. The collections of some art 
museums include works from many periods. Famous 
museums of this type include the Louvre in Paris; the 
Metropolitan Museum of Art in New York City; the Na- 
oe Gallery in London; and the Hermitage in St. Peters- 

urg. 

Other museums specialize in art works of one period. 
The Wallace Collection in London, founded in 1900, spe- 
cializes in French art of the 1800's and 1900's. London's 
Tate Gallery, established in 1897, concentrates on British 
painting and sculpture of the 1900's. In New Zealand, the 
Robert MacDougall Art Gallery, established in 1932, in 
Christchurch, displays a collection of New Zealand art of 
the 1800's and 1900's. The National Museum of Modern 
Art in Tokyo, specializes in modern Japanese art of the 
1800's and 1900's, The National Museum of India, 
founded in New Delhi in 1960, is devoted to the finest 
collection of Indian art in the world. It contains sculp- 
tures, miniature paintings, and other objects spanning 
4,000 years of history. 

Some museums have collections of only one type of 
art. For example, the National Portrait Gallery, founded 
in London in 1856, houses more than 4,000 portraits of 
great personalities of British history. London's National 
Theatre Museum, in Covent Garden, displays a large 
performing arts collection. 

Many art museums also have special exhibits, They 
borrow works of art from individuals or other museums 

for such special exhibits. The exhibits are usually dis- 


played for several weeks. In some cases, however, the 
exhibitions may be permanent and form a part of the 
museum's collection. The National Museum of India has 
a collection of exhibits from pre-Columbian America 
(the period before Christopher Columbus landed in 
America) donated by an Indian collector. 

History museums illustrate the life and events of the 
past. The collections of such museums include docu- 
ments, furniture, tools, and other materials. History mu- 
seums include archaeological museums, in which the 
objects have been excavated (dug up from the earth), 

Many communities have historical societies that oper- 
ate history museums, Most of these museums have ex- 
hibits on local history. The Australian War Memorial in 
Canberra, which officially became a museum in 1979, 
began to collect its vast stock of military exhibits in 1917. 
Today it is the country’s leading history museum. 

Other types of history museums include historic 
houses and historic villages and towns. Historic houses 
show how the people of a community lived during a 
certain period. For example, Hatfield House, in Hertford- 
shire, England, is a fine example of a Jacobean house. It 
was built between 1607 and 1611 for Robert Cecil, first 
Earl of Salisbury, and contains superb collections of 
paintings, furniture, tapestries, and armour of the pe- 
riod. Palace museums, such as the one in the old impe- 
rial palace in Beijing, China, contain rich collections that 
illustrate the lives of royal families of the past. Homes of 
the famous are preserved as museums throughout the 
world. For example, museums commemorating the In- 
dian statesman Mohandas Gandhi are in New Delhi, 
Bombay, and Ahmadabad. 

Historic villages and towns consist of groups of build- 
ings that have been restored or reconstructed. The His- 
toric Area of the U.S. city of Williamsburg, Virginia, has 
been restored to look much as it did in the 1700s. 
Shantytown, in New Zealand's coastal town of Grey- 
mouth, reproduces faithfully every detail of a west coast 
gold-mining town of the 1860's. In Britain, the Castle Mu- 


An electronic exhibit, such as the one shown above, may re- 
quire the participation of museum visitors. 


Exhibits must be carefully prepared before being displayed. 
The anthropologist’s assistant shown above is cleaning fossils at 
the National Museum of Kenya in Nairobi. 


seum, in York, and the Welsh Folk Museum, at St. 
Fagan’s, near Cardiff, both display authentic replicas of 
life in the past. 

Archaeological objects excavated on famous histori- 
cal sites in many countries form an important part of the 
collections of many national museums, including the 
British Museum and the National Museum of India. But 
local general museums in many towns and cities 
throughout the world include locally excavated objects 
such as pottery, jewellery, and tools. 

Among the most interesting archaeological museums 
are those erected near to the historical sites themselves. 
Some of the famous archaeological sites in the Mediter- 
Tanean countries, for example, such as Pompeii and Her- 
culaneum in Italy, have site museums displaying many 
of the relics from the site. In some countries, site muse- 
ums are called interpretation centres because they help 
Visitors interpret or understand what they see at the site 
itself. Some of the displays can be attractive and imagi- 
Native, using audiovisual techniques or on-site recon- 
structions. Site museums do not, however, usually con- 
tain the most important objects from a site. These are 
Normally housed in a national museum where museum 
staff can work on them more easily. 

Science and technology museums have exhibits on 
the natural sciences and technology. Some natural sci- 
ence museums are called museums of natural history. 
They exhibit displays of animals, fossils, plants, rocks, 
and other objects and organisms found in nature. Most 
of these museums have exhibits on ecology and the evo- 
lution of human beings. Many of them have special ex- 
hibits. The Natural History Museum in London houses 
More than 40 million specimens of animals and plants. 

Other types of museums feature exhibits on only one 
Subject. England's National Railway Museum, in York, is 
filled with old railway locomotives. Paintings and mod- 
els of old British trains are also on display in the mu- 
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seum. Scotland's Museum of Childhood, in Edinburgh, 
has a fine collection of old toys and playthings. Other 
specialized museums have exhibits on such items as 
cars and clocks. 

General museums. National museums in many 
countries are in fact general museums, appealing to all 
ages. The British Museum in London, for example, con- 
tains displays of art, archaeology, and ancient docu- 
ments and manuscripts. The Natural History Museum 
and the British Library were originally set up as special 
departments of the British Museum (see Library). 

Other museums. Children’s or junior museums have 
exhibits designed to explain the arts and sciences to 
young people. Some museums display reproductions or 
copies of objects. For example, wax museums have life- 
sized figures sculptured from wax or plastics. Most of 
these figures are realistic likenesses of important peo- 
ple in history. The figures are dressed in appropriate 
costumes and are placed in lifelike settings. Madame 
Tussaud’s Exhibition of waxworks in London, founded 
in 1802, models wax figures of prominent people. 
Additional figures are added to the collection each 


year. 
Functions of museums 


Museums perform three main functions. These insti- 
tutions (1) acquire new materials, (2) exhibit and care for 
materials, and (3) provide various special services. 

Acquisition of material. Every new object that a mu- 
seum adds to its collection is called an acquisition. 
Many acquisitions are gifts from people who collect 
such items as paintings, precious stones, or sculpture. 
Most acquisitions are bought, borrowed, or obtained 
through the museum's own archaeological excavation 
work. Each acquisition is catalogued (listed) carefully by 
specialist staff. 

Exhibition and care of materials. Various members 
of the museum staff prepare the acquisitions for exhibi- 
tion. The museum curator directs the running of the mu- 
seum and may conduct research to learn more about 
the objects under consideration. In a large museum, the 
curator may supervise department heads called keep- 
ers, Museum conservators clean, preserve, or restore 
objects before they are exhibited. The conservators 
work in special museum laboratories and use a variety 
of scientific methods. Museum attendants supervise se- 
curity in the museum. Other staff serve the public in the 
sale of catalogues, guides, and other publications. In a 
large museum or at an interpretation centre, catering 
staff are often on hand to provide and sell refreshments 
to visitors. 

Special services. Many museums have an education 
department that gives lectures on the museum's collec- 
tions. Some museums take exhibits to schools and run 
series of classes. Most museums offer gallery talks, 
guided tours, and other programmes for both children 
and adults. 

History 


The word museum comes from the Greek word 
mouseion. \n ancient Greece, the mouseion was the 
temple of the Muses, the goddesses of arts and sci- 
ences. In the 200s B.C., the word was used for a library 
and research area in Alexandria, Egypt. 


720 Museum 


Early museums. Throughout history, churches and 
temples have performed some of the functions of muse- 
ums. Many worshippers from all periods have enjoyed 
viewing church furnishings and decorations, including 
paintings, sculpture, and other art. 

During the A.D. 1400's and 1500's, European explorers 
sought out samples of animal and plant life from North 
and South America and the Far East. They also took 
home objects made by craftworkers of those regions. 
Many Europeans collected such material and eventually 
needed an orderly way to display them. Some placed 
their collections in cabinets that lined the walls of long, 
narrow rooms called galleries. 

The first public museum, the Ashmolean, opened in 
1683 at Oxford University in England. The museum fea- 
tured a collection of curiosities (rare or strange objects) 
donated by Elias Ashmole, an English scholar. 

Museums of the 1700's. The museum movement 
continued to spread throughout Europe as ideas about 
museums slowly began to change. In the mid-1700's, a 
Swedish botanist named Carolus Linnaeus developed a 
system of classifying plants and animals. For many years, 
as a result of his work, scientists concentrated more on 
putting organisms into various groups than on acquir- 
ing new knowledge. Collections of scientific specimens 
were used mainly for classification purposes. 

During the late 1700s, scholars began to study and 
organize large and complex collections of all kinds. 
Valuable works of art were separated from objects of lit- 
tle artistic worth. At about this time, people began to 
use the word museum to describe a place where collec- 
tions could be seen and studied. 

The demand for public museums grew in the 1700's, a 
period when people began to believe that education 
should be available to everyone. The National Museum 
of Ireland was founded in Dublin in 1731. In 1759, the 
British Museum opened in Bloomsbury, London, with 
exhibits of manuscripts, plant specimens, and curiosi- 
ties. These materials were based on the art collection 
and library of Sir Hans Sloane, a doctor and botanist 
who died in 1753. In 1750, the Palais de Luxembourg in 
Paris was opened on certain days for the public to view 
the French royal art collection. During the French Revo- 

lution (1789-1799), the government moved the royal col- 
lections to the Louvre, which became a public museum 
in 1793. 

The Charleston Library Society of Charleston, South 
Carolina, opened the first museum in the American col- 
onies in 1773. It contained a local natural history collec- 
tion. In the 1780's, Charles Wilson Peale, a painter who 
studied natural history, opened a museum in his home 
in Philadelphia, Pennsylvania. Peale’s museum contained 
animal and mineral specimens and portraits of personal- 
ities connected with the American Revolution. 

The 1800's saw a rapid growth in the number of mu- 
seums, especially in the United States. For example, 
New York's Metropolitan Museum of Art, now one of 
the world’s leading art museums, opened in 1872. 

In 1866, George Peabody, a Massachusetts banker, 
made large donations to the universities of Harvard and 
Yale for the foundation of science museums. Many other 
universities and colleges also set up science museums. 
In 1857, the Science Museum, Britain's national museum 

of the history of science, technology, and industry, was 


founded in London. In the 1880s, the British Museum's 
animal and plant collections were moved to South Ken- 
sington, London, where they formed the basis of the 
Natural History Museum. 

Britain's National Gallery was founded in London in 
1824 and moved to its present site in Trafalgar Square in 
1838. London's other two major art galleries, the Na- 
tional Portrait Gallery and the Tate Gallery, were opened 
as offshoots of the National Gallery. 

Modern museums. During the 1900's, more muse- 
ums were established than ever before. In the 1900's, ed- 
ucational standards in the developed nations rose, and 
interest in cultural activities increased. Additional lei- 
sure time gave more people greater opportunities to 
visit museums. Archaeologists became more scientific 
in their work, continuing a process that had begun in 
the 1800's, and archaeologically based museums in- 
creased their involvement in research. More museums 
opened in developing countries, especially in Asia. 
These newly emerging independent nations, such as 
India and Communist China, looked to the great periods 
of their past or the significant achievements of their 
present to gain a sense of national identity. In Japan, 
during the later 1900's, commercial companies began 
opening museums to celebrate their achievements. 

From the later 1900's, many museums introduced 
modern technology, including computerized equip- 
ment, audiovisual presentations, and interactive video 


The Museum of Childhood, in Edinburgh, Scotland, has a ae 
collection of old toys and playthings. Dolls’ houses and their fur 
nishings are of interest to adults as well as children. 


splays. These features helped to make the museums 

ore lively and attractive to visitors and assisted the 

museums’ educational functions. But museums also suf- 
red severe financial problems. Many began to charge 

r admission or shortened their opening hours. A num- 

ber of museums sold duplicate or less desirable objects 

rom their collections. 

_ Related articles in World Book include: 

i Museum of Modern Art 

Pitti Palace 

Smithsonian Institution 

Taxidermy (pictures) 

Uffizi Palace 

Vatican City (Vatican Palace) 


Guggenheim Museum 
lirshhorn Museum and Sculp- 
ture Garden 


‘Museum of Modern Art in New York City is one of 
‘the world’s foremost museums devoted to the collection 
and exhibition of modern art. It houses more than 
100,000 objects that represent all the major art move- 
ments from 1880 to the present, both in the United 
States and in other countries. 
_ The Museum's collections include paintings, sculp- 
ture, drawings, architecture and design, decorative arts, 
industrial design, prints, crafts, and illustrated books. 
The museum presents daily programmes from a library 
‘of more than 8,000 commercial, documentary, educa- 
tional, and experimental films. It also has an extensive 
poorer collection that spans the history of that me- 
ium. 
The museum organizes and presents temporary exhi- 
bitions of the work of specific artists, styles, or move- 
ments in modern art. Many of these shows tour other in- 
stitutions throughout the world. The museum also 
publishes many books and scholarly catalogues. Its li- 
‘brary contains more than 90,000 volumes of books, peri- 
Odicals, and catalogues, as well as a file of clippings. 

The Museum of Modern Art was founded in 1929. It is 
a nonprofit educational institution and is supported by 
admission fees, memberships, contributions, and publi- 
Cation sales and services. 

‘Museveni, Yoweri (1944- )a Ugandan politician 
"and military leader, became president of Uganda in 
1986. He is leader of the National Resistance Movement 
PNRM) which overthrew the government of General Tito 
Okello in January 1986. 

Yoweri Kagata Museveni attended the University Col- 
lege of Dar es Salaam, in Tanzania. In 1980, Museveni 
became co-leader, with Yusuf Lule, of the NRM. The 
NRM was one of a number of exiled groups working to 
Overthrow the Ugandan government. Museveni was 
also appointed leader of the movement's military wing. 
pe the sole leader of the NRM after Lule’s death 

85. 

Mushet, Robert Forester (1811-1891), was an Eng- 
lish metallurgist. In 1870, he patented a special tungsten 
Steel that had remarkable self-hardening qualities. It was 
specially suitable for machine tools, because it re- 
tained its cutting edge, even when red-hot from friction. 
Mushet also helped improve the Bessemer process of 
Steelmaking. He discovered that adding an iron- 
Manganese alloy called spiegeleisen to molten steel 

elped recarbonize the steel. This discovery led to im- 
Provements in the strength of the steel (see Iron and 
“Steel [Historyl). Mushet was born in Coleford, Glouces- 
tershire, 
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Mushrooms are grown commercially in wooden trays of peat 
and compost. The commonest variety is white. 


Mushroom is any of a variety of fleshy, umbrella- 
shaped fungi. Mushrooms most commonly grow in 
woods and grassy areas. There are about 3,300 species 
of mushrooms throughout the world. 

In the past, scientists considered mushrooms and 
other fungi as nongreen plants. Today, the fungi are 
most commonly regarded as a separate kingdom of liv- 
ing things. Like other fungi, mushrooms differ from 
green plants in that they lack chlorophyll, the green sub- 
stance such plants use to make food. Instead, mush- 
rooms survive mainly by absorbing food material from 
living or decaying plants in their surroundings. 

A mushroom consists of two main parts: (1) the myce- 
lium and (2) the fruiting body. The mycelium grows just 
beneath the surface of the soil and absorbs food materi- 
als. This part may live for many years. The umbrella- 
shaped fruiting body grows from the mycelium and 
lives only a few days. During that time, it produces tiny 
reproductive cells called spores from which new mush- 
rooms grow. 

Mushrooms vary greatly in size and colour. They 
measure from about 2 centimetres to about 40 centime- 
tres in height. The diameter of the top of a mushroom 
ranges from less than 0.5 centimetre to about 45 centi- 
metres. Most are white, yellow, orange, red, or brown 
in colour. Some are blue, violet, green, or black. 

Many species of mushrooms are tasty and safe to eat. 
But others have a bad taste, and some are poisonous. A 
few of the poisonous species can be fatal if eaten. 
Mushrooms that are either poisonous or have a bad 
taste are often referred to as toadstools. 


Parts of a mushroom 


The mycelium of a mushroom consists of many white 
or yellow, threadlike filaments called Ayphae. The hy- 
phae absorb food and water for the developing mush- 
room and help hold it upright. In most mushrooms, the 
filaments form a loose weblike mycelium. But in some 
mushrooms they are bundled into long strands that look 
like shoelaces. The strands are called rhizomorphs. 
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Parts of a mushroom 


The drawing on the left, be/ow, shows the chief parts of a mushroom. The other drawings show 


the details of the underside of the cap, which consists of either gills, centre, or tubes, right. Tiny 
basidia on the gills or tubes produce the spores from which new mushrooms grow. | 


Myceliu: 


The fruiting body of the mushroom is made up of 
tightly woven filaments. It consists of a sta/k topped by a 
rounded cap. Most species of mushrooms have thin, 
vertical, knifelike growths called gills on the underside 
of the cap. The gills spread outward from the centre of 
the cap like the spokes of a wheel. Species that do not 
have gills have densely packed, parallel tubes under the 
cap. Tiny, club-shaped cells called basidia cover the 
outer surface of the gills or the inner surface of the 
tubes, The basidia of most mushrooms produce four mi- 
croscopic spores. The spores are reproductive cells 
from which new mycelia grow. 

In some mushrooms, a clothlike membrane called a 
veil protects the gills or tubes as the mushroom devel- 
ops. As the cap grows wider, the veil tears. But it re- 
mains draped around the stalk, forming a ring called an 
annulus. Sometimes, a veil covers the entire mushroom. 
When the veil breaks, it leaves a cup called a volva or 
other remains at the base of the stalk. It also may leave 
warts or patches on the top of the cap. 


The life of a mushroom 


How a mushroom obtains food. Mushrooms need 
carbohydrates, proteins, certain vitamins, and other nu- 
trients. To obtain this food, the mycelium releases pro- 
teins called enzymes from its hyphae. The enzymes con- 
vert the materials on which the hyphae grow into 
simpler compounds that are absorbed by the mycelium. 

Many species of mushrooms are saprophytes—that is, 
they live on dead or decaying materials. Some of these 
species obtain their food from dead grass or decaying 
plant matter, or from Aumus (soil formed from decaying 
plant and animal matter). Other species attack decaying 
wood, such as fallen trees, old stumps, and even the 
timber of houses. A few species live on the dung (solid 
body wastes) of animals that graze on grass. 


Some mushrooms grow on living plants, especially 
trees. Such mushrooms are called parasites. A few of 
these mushrooms cause disease and may eventually kill 
the plants on which they feed. 

Other mushrooms grow in or on roots of living green 
plants without causing harm. This type of association, 
called a mycorrhiza, benefits both the mushroom and 
the green plant. The mushroom’s mycelium absorbs 
water and certain materials from the soil and passes 
these on to the plant. In turn, the plant feeds the mush-, 
room. Mushrooms form mycorrhizas with a number of 
trees—including birches, larches, oaks, pines, and 
poplars—and certain other plants. 

How a mushroom grows. Typically, a mature mush- 
room releases hundreds of millions of spores. The 
slightest air current can carry the spores great distances. 
However, only a few spores land in places with enough 
food and moisture for survival. 

If a spore reaches such a place, it begins to grow by 
sending out a hypha. The hypha lengthens from its tip, 
branches out, and eventually produces a mycelium. 
Knots about the size of a pinhead develop on the myce- 
lium. These knots, called buttons, will become mature 
mushrooms. As a button grows, the cap and stalk be- 
come recognizable. Soon, either gills or tubes develop 
under the cap. Then very quickly, the stalk shoots up 
and the cap unfolds like the opening of an umbrella. | 
Much of this growth results from the lengthening of 
cells as they absorb water. This is why mushrooms seem 
to pop up overnight after a heavy rain. Most mushrooms 
reach their maximum height in about 8 to 48 hours. 

The fruiting bodies of mushrooms die and decay after 
releasing their spores. But the mycelia often continue to 
live. In many cases, mycelia produce mushrooms year 
after year for many years. 

Fairy rings. In some grassy areas, rings of greener 


Mushrooms get food from the substances they 
grow on. Those in the top photo grow on dead 
wood, and those in the bottom photo on plant roots. 


How mushrooms reproduce 


Mushrooms reproduce by releasing spores. A spore grows into 
branched, threadlike filaments that make up the mycelium. A 
knoblike button forms on the mycelium. It eventually develops a 
cap and stalk and becomes a mature mushroom. 


Mature mushroom 


+— Button forming 
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A fairy ring of mushrooms grows in a field, above. It develops because 
the mushrooms’ rootlike mycelia grow outward from a central point. The 
mushrooms that grow from these mycelia form an expanding circle. 


grass or of bare soil may be seen. Each year, mush- 
rooms grow along the edge of these rings. Such rings 
are called fairy rings. In ancient times, people believed 
that the rings were footprints left by fairies dancing at 
night. The mushrooms that appeared were thought to 
be seats on which the tired fairies sat. 

Actually, fairy rings develop in response to the 
growth of mycelia in soil. Mycelia tend to grow in all di- 
rections from a central point, forming an expanding cir- 
cle. At the edge of the circle, nutrients released by the 
activity of the mycelia stimulate the growth of grass. As 
result, the circle of grass directly above these mycelia 
may appear greener than its surroundings. Just inside 
this circle, the grass may die because the growing my- 
celia absorb nutrients from the surrounding soil. Fairy 
rings of bare soil may then appear near the inner edge 
of the circle. If the soil remains undisturbed and no ob- 
stacles stop the growth of the mycelia, fairy rings can 
become extremely large and last for many years. For ex- 
ample, some grasslands in Colorado, U.S.A. have fairy 
rings that measure about 60 metres in diameter. Scien- 
tists believe these rings are over 300 years old. 


a 


Kinds of mushrooms 


Mushrooms belong to the kingdom Fungi, class Hy- 
menomycetes. This class is divided into families of 
mushrooms and related fungi according to common 
physical characteristics. Mycologists (scientists who 
study fungi) do not agree on the number of families. 
Most mycologists list mushrooms as either agarics or 
boletes. Agaric mushrooms have gills under their caps, 
and boletes have tubes. Many agarics and boletes are 
nonpoisonous, but some are poisonous. 

In the following discussion, mushrooms are divided 
into two general groups: (1) poisonous and (2) nonpoi- 
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sonous. There is no simple test to distinguish a nonpoi- 
sonous mushroom from a poisonous one. Therefore, 
people should not eat a wild mushroom unless they are 
absolutely certain that it is harmless. 

Nonpoisonous mushrooms. There are more than 
2,000 species of harmless mushrooms. The best-known 
agaric of these species is the tab/e mushroom. This 
mushroom is commercially cultivated in some countries. 
When young, a table mushroom has a white or tan cap 
with pink gills. As the mushroom matures, the gills turn 
brown. The table mushroom’s closest relative is the field 
mushroom. This species grows on lawns and in mead- 
ows. It looks much like the table mushroom, but it is 
larger. 

Three other wild agarics are the fairy-ring mushroom, 
the oyster mushroom, and the parasol mushroom, The 
fairy-ring mushroom grows in grassy areas, such as golf 
courses. It has a dull-yellow or tan cap with white gills. 
The oyster mushroom is one of the best-tasting wild 
mushrooms. It has a large, white cap that resembles an 
oyster shell. Oyster mushrooms commonly grow in clus- 
ters on wood, especially logs and stumps. The parasol 
mushroom grows on the ground in woods. This species 
has a pointed cap with brown scales on top, and a tall, 
slender stalk with an annulus. 

The inky caps are an unusual group of agarics. At ma- 
turity, their gills blacken and melt away drop by drop. 
The liquid can be used as a substitute for ink. Inky caps 
grow in the spring or autumn. 

The milky lactarias are a group of colourful, summer 
agarics. There are many species. They all show drops of 
milky liquid when their gills are cut. The indigo lactaria 
has a beautiful blue stalk, cap, and gills. 

A number of boletes grow widely in the Northern 
Hemisphere. The old man of the woods has a shaggy, 
scaly, greyish-black cap with greyish-white tubes. The 
slippery Jack has a slimy, reddish-brown cap. The cep or 
edible bolete has a fat, reddish-brown cap and a thick, 
white stalk. 

Many large, nonpoisonous fungi commonly thought 
of as mushrooms actually are not mushrooms. The 
bracket fungi form shelflike growths on tree trunks. 
These fungi commonly have tubes on the underside of 
their caps. Many bracket fungi do not have stalks. The 
chanterelles are mushroomlike fungi with funnel- 
shaped caps. The go/den chanterelle is a delicacy prized 
by many gourmets. The puffballs are ball-shaped fungi, 
white to tan in colour. They range in size from smaller 
than a golfball to larger than a basketball. When a puff- 

eball matures, its spores become dry and powdery. If 
touched, the puffball breaks open and the spores es- 
cape in a smokelike puff. 

Other nonpoisonous fungi closely related to mush- 
rooms include stinkhorns and morels. The stinkhorns 
have a tall stalk capped with greenish slime that con- 
tains spores. These fungi smell like decaying flesh. In- 
sects attracted to the odour eat the slime and then fly 
away to deposit the spores in other locations. The mo- 
rels are among the most flavourful fungi. They have a 
tan stalk and a darker, cone-shaped cap. The cap, cov- 
ered with ridges and pits, looks like a sponge. 

Truffles are edible fungi that grow underground and 
are found by the roots of certain trees such as beech 
and oak. They are not closely related to mushrooms. 


Poisonous mushrooms produce poisonous chemi- 
cal compounds called toxins. Most toxic mushrooms are 
not fatal to people if eaten. But they may cause nausea, 
diarrhoea, headaches, or other disorders. 

A few species of mushrooms have toxins that can 
cause death. When a person eats these mushrooms, the 
symptoms of illness may not appear for several hours. 
The first symptoms include abdominal pain, violent 
vomiting, and weakness. The toxins of some deadly 
mushrooms damage the liver. Others attack the kidneys. 
In most cases of eating highly toxic mushrooms, unless 
immediate medical treatment is given, the victim dies. 

Some of the deadliest mushrooms belong to a group 
called the amanitas. These mushrooms have both a 
volva and an annulus. The destroying angel is an all- 
white amanita that grows in the summer and autumn. Its 
toxins have killed many people. Another amanita, the fly 
agaric, usually has a bright yellow, orange, or red cap 
with white warts on top. This species received its name 
from its use in killing flies. People sprinkled sugar on 
the mushroom to attract flies. The flies died after feed- 
ing on the mushroom. 

It is said that the Vikings used to eat small quantities 
of fly agaric mushrooms. The mushrooms had an hallu- 
cinogenic (mind altering) effect. They made the Vikings 
wild and gave them courage before they attacked 
enemy settlements. 


The importance of mushrooms 


Mushrooms help keep soil fertile for the growth of 
plants. As mushrooms grow, they cause the decay of the 
materials from which they obtain food. This process re- 
leases important minerals into the soil. Plants use these 
minerals to grow and stay healthy. 

Mushrooms are an important source of food for in- 
sects and many small animals. In northern countries, 
squirrels collect mushrooms in the summer and put 
them out to dry on tree branches. Then they store them 
for use as a winter food. 

People eat mushrooms fresh in salads. They also use 
mushrooms to flavour gravies, eggs, meats, spaghetti 
sauce, soups, and other food. It is difficult to describe 
the flavour of a mushroom. Some people say mush- 
rooms have a mild taste. Others say the flavour is nut- 
like, bitter, or peppery. Many describe the odour of _ 
mushrooms as earthy. Mushrooms are rich in B vitamins 
and such minerals as potassium, phosphorus, and iron. 

Mushroom cultivation is an important industry in 
some countries, such as China and Japan. Most mush- 
rooms are cultivated in specially designed mushroom 
houses, where growers carefully control such condi- 
tions as temperature and moisture. Caves also are ideal 
for mushroom cultivation because of their consistently 
cool temperature and dampness. 

Mushrooms are gathered in large quantities in the re- 
publics of Eastern Europe. People who are unsure about 
which mushrooms are safe to eat can get advice from 
special shops in their locality. Most of the mushrooms 
that are collected are dried or pickled and are eaten 
during the winter months when fresh vegetables are not 
available. s 

Scientific classification. Mushrooms belong to the king- 
dom Fungi, class Hymenomycetes. 

See also Fungi; Truffle. 
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A variety of musical performances, as shown 
the many forms of music. But whatever the form, all music is 


Music 


Music is sound arranged into pleasing or interesting 
patterns. It forms an important part of many cultural and 
social activities. People use music to express feelings 
and ideas. Music also serves to entertain and relax. 

Like drama and dance, music is a performing art. It 
differs from such arts as painting and poetry, in which 
artists create works and then display or publish them. 
Musical composers need musicians to interpret and 
perform their works, just as playwrights need actors to 
perform their plays. Thus, musical performances are 
Partnerships between composers and performers. 

Music also plays a major role in other arts. Opera 
Combines singing and orchestral music with drama. Bal- 
let and other forms of dancing need music to help the 
dancers with their steps and evoke an atmosphere. Film 
and TV dramas use music to help set the mood and em- 
phasize the action. Also, composers have set many 


Poems to music. 
Music is one of the oldest arts. People probably 


A Caribbean steel band 


A choir singing Christmas carols 


above and on the next page, suggests some of 
sound arranged for artistic effect. 


started to sing as soon as language developed. Hunting 
tools struck together may have been the first musical in- 
struments. By about 10,000 B.C, people had discovered 
how to make flutes out of hollow bones. Many ancient 
peoples, including the Egyptians, Chinese, and Babylo- 
nians, and the peoples of India, used music in court and 
religious ceremonies. The first written music dates from 
about 2500 B.C. 

Today, music takes many forms around the world. 
The music of people in Europe and the Americas is 
known as Western music. There are two chief kinds of 
Western music, classical and popular. Classical music 
includes symphonies, operas, and ballets. Popular music 
includes country music, folk music, jazz, and rock music. 
The cultures of Africa and Asia have developed their 
own types of classical and popular music. For informa- 
tion on Indian music, see the World Book article India, 
Dance and music of. 

This article deals with the importance of music, musi- 
cal instruments, the elements of music, and the system 
used for writing down music. It also includes informa- 
tion on the various types of Western and non-Western 
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A sitar player performing Indian music 


Mariachi players at an outdoor cafe in Mexico City 


music, For information about the history of Western 
music, see the World Book articles Classical music and 
Popular music, 


The importance of music 


Music plays an important part in all cultures. People 
use music (1) in ceremonies, (2) in work, and (3) in per- 
sonal and social activities. 

In ceremonies. Nearly all peoples use music in their 
religious services. One kind of religious music seeks to 
create a state of mystery and awe. For example, some 
cultures have special musical instruments played only 
by priests on important occasions, such as harvest cere- 
monies and the burials of chiefs. Similarly, much West- 
ern church music attempts to create a feeling of dis- 
tance from the daily world. Other religious music, such 
as hymn-singing, helps produce a sense of participation 
among worshippers. 

Many nonreligious ceremonies and spectacles also 
use music. They include sports events, graduation cere- 
monies, circuses, parades, and the crowning of kings 
and queens. 


A marching band in a parade 


Folk singer Bob Gibson 


In work. Before machines became important, people 
had to do much difficult or boring work by hand. For ex- 
ample, labourers sang songs to help make their work 
seem easier. Crews aboard sailing ships sang shanties, 
songs with a strong, regular beat. The sailors pulled or 
lifted heavy loads in time to the beat. Today, the wide 
use of machines has made the singing of work songs 
rare in industrialized societies. However, many offices 
and factories provide background music for their work- 
ers, 

In personal and social activities. Many people per- 
form music for their own satisfaction. Singing in a choir 
or playing a musical instrument in a band can be very 5 
enjoyable. Music provides people with a way to expres 
their feelings. A group of happy campers may sing ‘ 
cheerful songs as they sit around a campfire. A sad per 
son may play a mournful tune on a guitar. 

Many famous rulers have used music to help them 
relax. According to the Bible, David played the harpi 
help King Saul take his mind off the problems of ru ing 
Israel. Kings Richard I and Henry VIII of England com à 
posed music. Other leaders have performed music. Fo 


example, the former British prime minister, Edward 
Heath is a spare-time organist and conductor. Former 
United States presidents Harry S. Truman and Richard 
M. Nixon played the piano. 

People use music at a variety of social occasions. At 
parties and dinners, music is often played for dancing or 
simply for listening to. In some countries, it is customary 
for a young man to show that a young woman is special 
to him by serenading her or by sending musicians to 
play and sing for her. 


Musical instruments 


A musical sound, or note, is produced when air vi- 
brates a certain number of times each second. These vi- 
brations are called sound waves. Sound waves must be 
contained in some way so that the performer can con- 
trol the pitch, loudness, duration, and quality of the 
note. Whatever contains the sound waves must also pro- 
Vide resonance—that is, it must amplify and prolong the 
sound so the note can be heard. 

The vocal cords produce musical sounds in the 
human voice. These two small folds of tissue vibrate and 
create sound waves when air passes them from the 
lungs. The throat and the cavities in the head provide 
the resonance needed for singing. 


Musical terms 
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Most musical instruments have a string, a reed (thin 
piece of wood or metal), or some other device that 
creates sound waves when set in motion. Musical in- 
struments can be grouped in five major classes. These 
classes are (1) stringed instruments, (2) wind instru- 
ments, (3) percussion instruments, (4) keyboard instru- 
ments, and (5) electronic instruments. 

Stringed instruments produce notes when the 
player makes one or more strings vibrate. There are two 
basic types of stringed instruments: (1) bowed stringed 
instruments and (2) plucked stringed instruments. 

Bowed stringed instruments are played by drawing a 
bow (a wooden rod with horsehair stretched from end 
to end) back and forth across the strings. The friction 
(rubbing) of the bow on the strings produces vibrations 
that are amplified by the body of the instrument. Most 
bowed instruments have four strings. Each string is 
tuned to a different pitch. To produce other pitches, the 
musician shortens the strings by pressing down on 
them with the fingers. This is called stopping. 

The main bowed instruments, in descending order of 
pitch and ascending order of size, are the violin, viola, 
violoncello or cello, and string bass. These instruments 
form the heart of a symphony orchestra. Violins in an or- 
chestra are divided into first violins and second violins. 


Accelerando means gradually speeding up the tempo. 

Accidentals are sharps, flats, and naturals not included in a key 

signature, 

Adagio means slow. 

Ad libitum indicates that the musician may play a composition 

with great freedom. 

Agitato means played in a restless or excited manner. 

Allegro means fast and lively. 

Andante means smooth and flowing, at a moderate speed. 

Animato means lively or animated. 

Appassionato means with great feeling. 

he is a unit of musical time containing an indicated number of 
eats, 

Cadence is a series of chords that brings a composition or one 

of its sections to a conclusion. 

Cantabile means songlike. 

Chord is a combination of notes played at the same time. 

Clef is a sign that fixes the positions of notes on the lines and 

Spaces of the staff. 

Counterpoint is music that consists of two or more melodies 

played at the same time. 

Crescendo means growing louder. 

Decrescendo means growing softer. 

Diminuendo means gradually growing softer. 

Espressivo means with expression. 

Flat is the semitone below a given tone, with the same letter 

name as that note. A flat is also the sign used to show that a note 

should be lowered a semitone. 

Forte means loud. 

Fortissimo means very loud. 

Interval is the distance between two notes. The interval consist- 

ing of the notes C and E is called a third because Eis the third 

note of a diatonic scale from C to C. Likewise, C and F is a fourth, 

Cand G a fifth, C to Aa sixth, and so on. 

Key is the particular scale used for a piece of music. It is based 

on a certain note, called the tonic. 


Largo means extremely slow. $ 
Ledger line is a short line drawn above or below the staff. It is 


used for notes too high or too low to appear on the staff. 
Legato means smoothly connected. 


Maestoso means majestic. 

Meter is the arrangement of beats in a piece of music. It is indi- 
cated by the time signature, a fraction that appears at the begin- 
ning of the piece. 

Mezzo means medium. It modifies other terms, as in mezzo 
forte (moderately loud). 

Moderato means playing in moderate tempo. 

Modulation is moving from one key to another key in a musical 
composition. 

Molto means very or much, It modifies other terms, as in molto 


allegro \very lively). 
Motive is a series of notes repeated throughout a piece of 


music. 

Natural is a note that is neither sharp nor flat. A natural is also 
the sign used to cancel a preceding sharp or flat. 

Octave is an interval of eight notes. 

Pianissimo means very soft. 

Piano means soft. 

Più means more. It modifies other terms, as in più presto 
(faster). 

Prestissimo means as fast as possible. 

Presto means extremely fast. 

Rallentando, or Ritardando, means gradually slowing the 


tempo. 
Scale is a series of notes spanning an octave, arranged accord- 


ing to pitch. 

Sforzando means played with a sudden, strong accent. 
Sharp is the semitone above a given note, with the same letter 
name as that note. A sharp is also the sign used to show that a 
note should be raised a semitone. 
Staccato means sharply separated from one another. The notes 
are as short as possible. 

Staff consists of five horizontal lines and the spaces between 
them. Notes are written on the lines and spaces. 

Tempo is the characteristic speed of a piece of music. 

Theme is the main melody of a musical composition. 
Tremolo means playing in a quivering or trembling style. 
Vibrato means a slight wavering in pitch, occurring so quickly 
that it sounds like a single pitch. 

Vivace means played in a lively manner or with great speed. 
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The first violins play higher-pitched parts of musical 
compositions than the second violins. 

Plucked stringed instruments are played by plucking 
the strings with the fingers or a pick or plectrum. The 
guitar is the most common plucked stringed instrument. 
It has 6 to 12 strings. The harp, another important ` 
plucked instrument, has up to 47 strings. Other plucked 
stringed instruments include the banjo, lute, lyre, man- 
dolin, sitar, ukulele, and zither. The strings of the violin 
and other bowed instruments also may be plucked to 
produce special effects. This style of playing on a bowed 
instrument is called pizzicato. 

Wind instruments are played by using breath to vi- 
brate air in a tube. There are two chief types: (1) wood- 
wind instruments and (2) brass instruments. 

Woodwind instruments are grouped together be- 
cause, before the invention of the saxophone, they were 
all made of wood. Today, many are made of metal or 
other materials. In such woodwinds as recorders, the 
player blows into a mouthpiece. In some other wood- 
winds, such as flutes and piccolos, the player blows 
across a hole in the side of the instrument. Still other 
woodwinds, called reed instruments, have one or two 


Musical 
instruments 


Stringed Instruments 


Bowed . Plucked 


reeds attached to the mouthpiece. The reeds vibrate 
when the musician blows on them. The clarinet and sax- 
ophone are the chief single-reed instruments. Double- 
reed instruments include the bassoon, English horn or 
cor anglais, and oboe. 

The player controls the pitch of a woodwind by plac- 
ing the fingers on holes in the instrument or on keys 
that cover holes. In this way, the player lengthens or 
shortens the column of air that vibrates inside the instru- 
ment. The piccolo and flute have the highest pitches of 
the woodwinds. The bassoon and contrabassoon have 
the lowest pitches. 

Brass instruments are played in a different way from 
that of woodwinds. The player presses the lips against 
the instrument's mouthpiece so that they vibrate like 
reeds when the player blows. By either tensing or relax- 
ing the lips, the player produces different pitches. With 
many brass instruments, the player can further control 
the pitch with valves that lengthen or shorten the tube in 
which the air column is made to vibrate. 

The chief brass instruments in an orchestra are the 
French horn, trumpet, trombone, and tuba. The French 
horn and trumpet have high pitches, and the trombone 


The instruments shown below are grouped in four major classes: (1) stringed instruments, (2) wind 
instruments, (3) percussion instruments, and (4) keyboard instruments, The fifth major class of mu- 
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£ and tuba have lower pitches. The trombone has a slide 
instead of valves. The performer pulls the slide in and 
out of the instrument to control the pitch. Other brass 
instruments, including the baritone horn and sousa- 
phone, are used in bands. 

Percussion instruments are sounded by shaking 
them or by hitting them with the hand, a stick, or a mal- 
- let. Drums are the most common percussion instru- 
ments. Most Western drums do not produce a range of 
pitches. But kettledrums, also called timpani, can be 
tuned to various pitches by adjusting the tension of the 
druniheads. Glockenspiels and xylophones have a series 
of metal or wooden bars that produce a range of 
| pitches. Other percussion instruments include casta- 
nets, cymbals, gongs, marimbas, and tambourines. 

Keyboard instruments have a series of keys con- 
nected by mechanical means to a device that produces 
| notes. The musician presses the keys to make sounds. 
The best-known keyboard instruments are the piano, 
harpsichord, and pipe organ. The keys on a piano acti- 
vate small hammers that strike strings. On a harpsi- 
chord, the keys control a mechanism that plucks strings. 
Pressing a key on a pipe organ opens a pipe in which a 


4 


Kettledrum 


E 
| 


Triangle 


| 


p 


Percussion Instruments 


: = ` Bass Drum 


Bongo Drums 


LAA 


LKEZ# 


pau 


Vibraphone 


a 


Music 729 


column of air vibrates. The player operates some pipes 
by pressing pedals with the feet. 

Electronic instruments include those that generate 
sounds by electricity and those that electronically am- 
plify sounds produced by an instrument. The most com- 
mon electronic instrument is the electric guitar. It makes 
louder and more varied notes than an ordinary guitar. 
Electric guitars, electric pianos, and electronic organs 
are widely used in rock music. A complex electronic in- 
strument called a synthesizer is used to create original 
sounds or to imitate the sounds of other musical instru- 
ments. Some synthesizers are operated by computer. 


The elements of music 


A composer uses five basic elements to create a 
piece of music. These elements are (1) notes, (2) rhythm, 
(3) melody, (4) harmony, and (5) tone colour. 

Notes are musical sounds of definite pitch. Most 
music is based on a scale, a particular pattern of notes 
arranged according to rising or falling pitch. Western 
musicians name the notes of a scale by labelling them 
with the letters A, B, C, D, E, F, and G. This cycle of seven 
letters is repeated as the scale is continued upward. The 


sical instruments—electronic instruments—is not represented in these illustrations. Electronic in- 
struments include electric guitars, electric pianos, electronic organs, and synthesizers. 
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distance between a note and the next highest note hav- 
ing the same letter name (for example, from C to C) is 
called an octave. There are eight scale notes in an oc- 
tave, including both the repeated notes. The note at the 
upper end of an octave has exactly twice as many vibra- 
tions per second as the note at the lower end. 

The distance between one note and another is called 
an interval. The adjacent notes in a scale are separated 
from each other by one of two types of interval—a 
whole tone or a semitone (half a whole tone). In many 
countries, a whole tone is known as a whole step and a 
semitone is called a half step. 

Most Western composers have based their musical 
works on diatonic scales. A diatonic scale has the eight 
notes of the octave arranged in a pattern that uses both 
whole tones and semitones. There are two chief types of 
diatonic scales, major scales and minor scales. The 
scales differ in the location of the semitones. A major 
scale has a semitone between the third and fourth notes 
and between the seventh and eighth notes. All the other 
intervals are whole tones. The natural minor scale fol- 
lows a pattern of one whole tone, one semitone, two 
whole tones, one semitone, and two whole tones. Two 
other minor scales, the harmonic minor and the melodic 
minor, have different arrangements of whole tones and 
semitones. But all minor scales have a semitone be- 
tween the second and third notes. 

Sometimes composers need to raise or lower the 
pitch of a note in a scale by a semitone. A note raised in 
this way is called sharp. A lowered note is called ffat. 

The notes of a diatonic scale, which are also called 
degrees, vary in importance. The main note, called the 
tonic, is the first degree of the scale. The tonic serves as 
the tonal centre of the scale, and all other notes are re- 
lated in some way to the tonic. The tonic also gives the 
scale its name. For example, C is the tonic in the C major 
and C minor scales. 

Next to the tonic, the most important notes of a scale 
are the fifth degree, called the dominant, and the fourth 
degree, called the subdominant. The seventh degree is 
called the /eading note because it leads to the tonic at 
the octave. 

A chromatic scale consists entirely of semitones. It 
has 12 notes to an octave, rather than 8. You can hear the 
chromatic scale if you play all the white and black keys 
from one C to the next C on a piano. After 1850, compos- 
ers increasingly used notes from the chromatic scale to 
make their music more colourful. During the 1920s, the 
Austrian composer Arnold Schoenberg developed a 
type of music based on this scale. This music, called 
atonal music or 12-tone music, has no tonal centre. 

Rhythm is the way the composer arranges notes in ` 
time. Every note has a certain duration as well as a defi- 
nite pitch. Some notes may last a short time, and others 
a relatively long time. Rhythm helps give music its char- 
acter. For example, a familiar piece of music sounds very 
different if performed with all its notes the same length. 
The piece of music sounds strange because it lacks the 
variety of the short and long notes that make up its nor- 
mal rhythm. 

Another important element of rhythm is accent. Most 
composers build their music on a pattern of regularly 
occurring accents. Certain types of music have a fixed 
pattern of accent. For example, a waltz follows a strong- 


Some types of scales 


notes and between its seventh and eighth notes. You hear it 
when you play the white keys from C to C on the piano. 
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The natural minor scale follows a pattern of one whole tone, 
one semitone, two whole tones, one semitone, and two whole 
tones. This scale is often used in folk music. 
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weak-weak pattern, ONE two three ONE two three. A 
march has a strong-weak pattern, ONE two ONE two. 

Some composers create different rhythms by accent- 
ing beats that are normally unaccented. This technique, 
known as syncopation, has been widely used in jazz. 

Melody. The composer combines pitches and 
rhythms to create a melody, or tune. The American com- 
poser Aaron Copland said, “Melody is what the piece is 
about.” When we hear a piece of music, we most often 
remember its melody. 

Some short pieces of music have only one melody. 
Longer pieces may consist of different melodies to give 
the music contrast and variety. A melody repeated 
throughout a composition is called a theme. Composers 
often use a part of a melody or theme to develop must: 
cal ideas. Such a part is called a motive. The first four 
notes of the German composer Ludwig van Beethoven S 
fifth symphony form a motive. By repeating and varying 
these four notes, Beethoven developed a theme for the 
first part of this work. dia 

Harmony. Most Western music is based on the i l 
of sounding notes together. The sounding together 0' 
two or more notes is called harmony. s 

Harmony involves the use of various intervals in a 


The harmonic minor scale has three semitones between its 
sixth and seventh notes. This wide leap provides a bridge to the 
tonic, or main note, at the octave. 


The chromatic scale consists entirely of semitones and has 12 
Notes to an octave. You hear this scale when you play all the 
white and black keys from C to C on the piano. 


scale, Intervals are named according to the number of 
degrees they cover in a major scale. For example, an in- 
terval from A to C covers three degrees—A, B, and C— 
and is called a third. An interval spanning five degrees, 
such as A to E or C to G, is a fifth. Fourths, fifths, and 
eighths are called perfect intervals. Seconds, thirds, 
sixths, and sevenths can be either major intervals or 
minor intervals, Perfect intervals and major intervals can 
be augmented (raised a semitone). Perfect intervals and 
minor intervals can be diminished (lowered a semitone). 

Composers use intervals to create chords, which are 
combinations of notes sounded at the same time. The 
composer may build a chord on any note. The most 
common type of chord is the triad, which consists of 
three notes, each a third apart. For example, a chord that 
consists of the notes C, E, and G is a major triad. A chord 
with the notes C, E flat, and G is a minor triad. 

The tonic triad, or tonic chord, is the most important 
chord in a piece of music. It is built on the tonic note of 
the scale. The second most important chord is the domi- 
nant chord, and the third is the subdominant chord. The 
dominant chord is built on the fifth note of the scale, 
and the subdominant chord on the fourth. In the C 
Major scale, the tonic chord is formed by C, E, and G; 
the dominant chord by G, B, and D; and the subdomi- 
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nant chord by F, A, and C. Any note in the diatonic scale 
can be harmonized with one of the chords—the tonic, 
dominant, or subdominant. Many simple songs are har- 
monized by using only these chords. 

Most Western composers use a harmonic system 
based on the tonic and dominant notes of the scale. The 
composer fixes the tonic and thus a specific key (tonal 
centre) firmly in the listener's mind. The composer may 
then modulate (shift) from one key to another by adding 
sharps or flats to the music. Generally, these sharps or 
flats prepare the dominant or tonic of the new key. 
Modulation adds variety and may emphasize a contrast- 
ing section of a work. In most cases, the composer 
eventually returns to the original key. 

Another important element of harmony is the ca- 
dence. This is a succession of chords that end a musical 
work or one of its sections. Most pieces of classical 
music end with a perfect cadence, which consists of a 
dominant chord followed by a tonic chord. A plagal ca- 
dence consists of a subdominant chord followed by a 
tonic chord. The “Amen” ending of a hymn is an example 
of a plagal cadence. 

Harmony has been a part of Western music for more 
than 1,000 years. However, Western composers’ ideas 
about harmony have changed considerably over the 
centuries, particularly their ideas about consonance and 
dissonance. Harmony that sounds smooth and pleasant 
is consonant. Harmony that sounds rough and tense is 
dissonant. Generally, the notes that belong to the major 
and minor triads are considered consonant intervals, 
and all other intervals are dissonant. 

Composers use harmony chiefly for music that has a 
melody and accompaniment. Some musical composi- 
tions consist of two or more melodies played at the 
same time. This form of music is called counterpoint. 

Tone colour, also called timbre, is the quality of a 
musical sound. Tone colours produced by different mu- 
sical instruments vary widely. For example, a flute has a 
smooth, bright sound, while an oboe has a more nasal 
quality. The differences in tone colour are due to differ- 
ence in the way the instruments are made and in the 
means of producing sounds on them. Composers take 
account of tone colour in orchestration (writing or ar- 
ranging music for a group of instruments). They com- 
bine tone colours just as an artist combines paints to 


create a picture. 
Musical notation 


Through the years, composers developed a system 
for writing down music so it could be performed by mu- 
sicians. This system is called notation. Notation indicates 


Triadic chords 

Combinations of notes are called chords. A triad is a chord 
made up of three notes, each a third apart, such as C, E, and G in 
a major scale. The most important triads in a musical composi- 
tion are the tonic, dominant, and subdominant 


G 
c 
Tonic Subdominant Dominant Tonic 
Triad Triad Triad Triad 


732 Music 


(1) the pitch of notes; (2) the time values, or duration of 
the notes; and (3) expression—that is, the composer's 
ideas about the manner in which the music should be 
performed, 

Indicating pitch. The simplest way to express pitch 
is to use the letters A to G. This kind of notation, how- 
ever, cannot show rhythm. Since the 1200's, composers 
have used staff notation to express both pitch and 
rhythm, In this system, signs called notes represent mu- 
sical sounds. The notes appear on a staff, which consists 
of five horizontal lines and the four intervening spaces. 
Each line and space represents a certain pitch. Short 
ledger lines indicate pitches above or below the staff. 

A clef sign at the left end of the staff determines the 
names of each line and space. Most music is written in 
either treble clef or bass clef. High notes, such as those 
for the violin and flute, appear in treble clef. This clef is 
often called the G clef It fixes the G above middle C (the 
C nearest the middle of the piano keyboard) on the sec- 


Cadences 


A series of chords that ends a piece of music is called the ca- 
dence, Most classical music ends with an authentic cadence, 
Many hymns use a plagal cadence. Examples appear below. 


and minims have an open oval shape. Notes with shorter 
values have solid oval shapes. All notes except semi- 
breves have stems. To indicate notes with shorter values 
than the crotchet, composers attach flags, or tails, to the 
stems. A quaver has one flag; a semiquaver has two, a 
demisemiquaver has three, and so on. Ina series of 
short notes, the composer connects the note stems with 
beams instead of attaching a flag to each stem. 

A dot on the right of a note increases its duration by 


Pitch 


Composers use a staff to indicate the pitch of notes. A clef sign 
determines the name of each line and space of the staff. The 
main kinds of clefs are shown below. 
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The treble clef, or G clef, fixes the G above middle C (the C 
nearest the middle of the piano keyboard) on the second line 
from the bottom of the staff. It is used for high notes. 


Plagal Cadence 


Authentic Cadence 


ond line from the bottom of the staff. Lower notes ap- 
pear in bass clef, also called F clef. The bass clef fixes 
the F below middle C on the second line from the top of 
the staff. 

Composers use both treble clef and bass clef for 
piano and harp music. The C clef is used in music for 
the viola, and sometimes in music for the bassoon, 
cello, and trombone. This clef fixes middle C in a posi- 
tion that minimizes the number of ledger lines. 

A staff signature, or key signature, appears at the 
right of the clef sign. It consists of sharp signs (3) or flat 
signs (p) that indicate which notes should always be 
played sharp or flat. Each staff signature can indicate ei- 
ther of two keys—one major key and one minor key. For 
example, two sharps can mean the key of either D major 
or B minor. 

The composer may show a change from the staff sig- 
nature by placing an accidental in front of a note. An ac- 
cidental is the sign for a sharp, a flat, or a natural (h). Any 
note not marked by a sharp or a flat is a natural. The nat- 
ural sign cancels a sharp or a flat. : 

Indicating time values. Staff notation enables com- 
posers to indicate how long each note should be held. 
The semibreve has the longest time value of any note. 
The second longest note is the minim, then the crotchet, 

‘quaver, semiquaver, demisemiquaver, hemidemisemi- 
quaver, and so on. Each time value is divided by two to 
find the next smallest note value. 

The shape of a note shows its time value. Semibreves 


The bass clef, also called the F clef, locates the F below middle 
C on the second line from the top of the staff. This clef is used in 


music that has low notes. 
Middle C 
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The C clef (alto) fixes middle C on the third line of the staff. It is 
chiefly used in music for the viola. 


Middle C 
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The C clef (tenor) locates middle C on the second line from 
the top of the staff. It is used for cello and bassoon music. 


Middle C 


The great staff combines the treble and bass clefs. 


half. For example, a dotted minim equals a minim plus a 
crotchet. Duration may also be increased by a fie, a 
curved line that connects consecutive notes of the same 
pitch. The total duration of tied notes equals that of the 
notes combined. 

Periods of silence are an important part of a piece of 
music. The composer uses marks called rests to indicate 
silence in music. The various shapes of rests indicate 
their time values. 

A composer groups the notes and rests in a piece of 
music into units of time called bars, or measures. The 
composer uses bars to separate measures on the staff. 
The way in which beats are grouped in bars is called the 
metre. 

Metre is indicated by the time signature, a fraction 
that appears at the beginning of a piece of music. The 
numerator of the fraction tells the number of beats in a 
bar. The denominator tells what kind of note—minim, 
crotchet, quaver— receives one beat. Music with a? 
metre, for example, has two beats to a bar and a 


Staff signatures 


The staff signature, or key signature, tells what key the music is 
written in. If the music has no flats or sharps, it may be in the key 
of C major or its re/ative minor, A minor. Each major key has a 
relative minor, and each minor key has a relative major. 
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F Major 
or 
D Minor 


or 
A Flat Minor 


D Major B Flat Major 

or or 

B Minor G Minor 

A Maj 

cee E Flat Major 

F Sharp or 

Minor C Minor 

E Maj 

or cae A Flat Major 

CSharp or 

Minor F Minor 

B Major 

4 D Flat Major 
Sharp or 

Minor B Flat Minor 

F Sharp 

Major G Flat Major 

or or 

D Sharp E Flat Minor 

Minor 

C Shar 


Music 733 


crotchet as the beat unit. One bar of 3 may have a 
minim, two crotchets, four quavers, or some other com- 
bination totalling two beats. A į metre, sometimes writ- 
ten as C has four crotchets to a measure. Other com- 
monly used metres include 3 and £. 

Many modern composers create irregular rhythms by 
changing the time signature several times during a 
piece of music. These composers also may use unusual 
time signatures, such as į or į}. 

Another important element of time in music is tempo. 
The tempo tells how slowly or quickly the beat unit 
should be played. Composers sometimes show tempo 
by a metronome mark, which indicates the number of 
beats per minute. The musician can then follow the 
tempo by using a metronome, a timekeeping machine 
that can be adjusted to tick off each beat. Composers 
also may use a number of Italian words to indicate 
tempo. For example, the word adagio means slowly, and 
the word presto means fast. These Italian words are 
used because Italian musicians had the greatest influ- 


Time values 

The shape of a note or rest indicates how long it lasts, The notes 
and rests shown below, from left to right, are semibreve, minim, 
crochet; quaver, semiquaver, demisemiquaver, and hemide- 
misemiquaver. 


Notes 

Semi- Minim Crotchet Quaver Semi- Demi- Hemidemi- 

breve quaver semi- semiquaver 
quaver 

Rests 

Semi- Minim Crotchet Quaver Semi- Demi- Hemidemi- 

breve quaver semi-  semiquaver 
quaver 


A semibreve (whole note) has the same time value as two min- 
ims or four crotchets or eight quavers. A dot on the right of a 
note increases its time value by half. For example, a dotted 
minim equals a minim plus a crotchet. 


o-JLIIILIDID TTT 
E A diad 


ence in Europe during the 1600's and 1700's, when com- 
posers first used words to indicate tempo. Y 

Indicating expression. To affect a listener's feelings, 
music must be expressive. Composers use various 
words and symbols to indicate the kind of expression 
they want in a piece of music. 

Some directions indicate articulation—that is, how a 
series of notes should be connected. A curved line over 
or under notes means that the notes should be con- 
nected smoothly. This style of playing is called /egato. A 
dot over or under notes indicates that they should be 
played as short notes with silence between them. Musi- 
cians call this type of articulation staccato. 
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Composers use certain Italian words or their abbrevi- 
ations to indicate dynamics (loudness or softness). For 
example, the word pianissimo (or pp) means very soft, 
and the word fortissimo (or ff) means very loud. Other 
directions, also in Italian, concern the emotional quality 
of the music. For example, do/ce means sweetly, allegro 
means /ively, and cantabile means songlike. 


Music around the world 


Western music is the music of people of European 
ancestry. It is the major form of music in Europe, North 
America, South America, and Australia. People in some 
Asian countries—for example, China, Korea, and Japan— 
also enjoy Western music. Western music can be di- 
vided into three main types: (1) classical music, (2) popu- 
lar music, and (3) folk music. 

Classical music, also called art music, is composed 
according to certain rules and performed by musicians 
from written music. It includes symphonies and music 
for opera and ballet. Classical composers have written 
different styles of music during different periods of his- 


Time signatures 

The time signature is a fraction that tells the number of beats in 
each bar and what kind of note receives one beat. For example, 
a signature of $ has four beats, and a time signature of } has 
three. Both have a crotchet as the beat unit. 
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tory. For example, most classical music composed in the 
late 1700's stresses simplicity and elegance. But much 
classical music of the late 1800's is highly imaginative 
and emotional. Music written by great classical compos- 
ers of the past provides as much enjoyment today as 
when it was written, See Classical music. 

Popular music includes many kinds of music, such as 
country music, jazz, rock music, and music from musical 
comedies and films, Popular music, or entertainment 
music, is generally much simpler than classical music. 
However, some pieces written as popular music hun- 
dreds of years ago are performed as classical music 
today. In addition, many great classical composers 
wrote some tunes in the style of the popular music of 
their time. Thus, the line between popular and classical 
music is flexible, not hard and fast. 

Country music is derived from the folk music of rural 
whites of the Southern United States and other Ameri- 
can traditional music. Country music is played from 
memory or improvised (spontaneously varied) from an 
existing Song. See Country music. 

Jazz first became popular about 1900 among blacks of 
the Southern United States. It combines the complex 
rhythms of African music and the harmony of Western 
music. Jazz musicians have experimented with many 
kinds of instruments and styles. Most jazz features much 
improvisation. See Jazz. 


Rock music is a mixture of blues, country music, jazz, 
and American and British entertainment music. It is eas- 
ier to understand than classical music or jazz. Styles of 
rock music frequently change, but such music always 
has a strong beat and a simple melody and rhythm. See 
Rock music. 


Expression 

Composers use words and symbols to show the kind of expres- 
sion they want in music. For example, a curved line over notes 
indicates that the notes should be played /egato (smoothly). A 
dot over notes means they should be played staccato (sharply 
separated). 
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Legato Staccato 


Folk music consists of the traditional songs of a peo- 
ple. Most folk songs begin in rural communities. One 
person makes up a song, and other people hear it and 
learn to sing it. Some folk songs have been passed on in 
this way for hundreds of years. Many composers of clas- 
sical music have used folk music in their works. See 
Folk music. 

Asian music sounds different from Western music 
because the scales, instruments, and composing tech- 
niques used are different. For example, a scale in West- 
ern music has 12 notes to an octave. But the Arab scale 
has 17 notes to an octave, and the Indian scale has 22 
notes. Such scales are called microtona/ because they 
are made up of microtones—that is, intervals smaller 
than a semitone. The chief types of Asian music are 
those of (1) China, (2) Japan, (3) India, (4) the Arab coun- 
tries, and (5) Indonesia. 

Chinese music began more than 2,000 years ago. Or- 
chestras with hundreds of musicians performed at early 
Chinese religious ceremonies and court festivities. 
Today, all Chinese plays are set to music. Peking opera, 


Bulgarian folk musicians and dancers perform a dance 


song. Dance songs are a type of folk music composed to a 
pany folk dances. 
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Myer Music Bowl, an auditorium of striking modern design, offers open-air concerts during the 


summer. It is located in King's Domain, Melbourne, Australia. 


also called Beijing opera, is the most popular form of 
Chinese drama. It combines dialogue, music, dancing, 
and acrobatics. 

The principal Chinese musical instruments are the jin 
and the pipa, two plucked stringed instruments. Chinese 
musicians also play bowed stringed instruments, flutes, 
and percussion instruments, especially bells, drums, 
and gongs, The basic scale of Chinese music has five 
Notes, most commonly F, G, A, C, and D. Traditional Chi- 
Nese music does not have harmony. 

Japanese music was influenced by the court music of 
China. Japanese court music, called gagaku, dates from 
the A.D. 700s. Japanese orchestras consist of shakuhachi 
(bamboo flutes), gongs, drums, and such plucked 
Stringed instruments as the samisen and the koto. 

Music is an essential part of Japanese theatre. The no 
play, a form of Japanese drama developed in the 1300s, 
features solo and choral singing with accompaniment 
by a small orchestra. A large orchestra provides back- 
Ground music for the kabuki, a dance-drama. 

Japanese music has no harmony but makes use of 
Microtones and free rhythm. The basic scales are the 
Natural minor scale and a major scale with the fourth 
Note raised a half step—for example, the C major scale 
with an F sharp instead of an F. 

Indian music is one of the few kinds of non-Western 


music that have become internationally popular. It first 
flourished in Hindu temples and the courts of the maha- 
rajahs (great kings) of India. A soloist sings or plucks a 
stringed instrument, such as the vina or the sitar. The so- 
loist may be accompanied by a drummer and a musician 
playing a tambura, a lutelike instrument. 

The notes of the Indian scale are arranged in various 
patterns called ragas, Each raga has a special meaning 
and may be associated with a particular mood, emotion, 
season, or time of day. The performer chooses an ap- 
propriate raga, plays it, and then improvises on it. See 
also India, Dance and music of. 

Arab music is the music of the Arab nations of the 
Middle East and northern Africa. The main Arab instru- 
ments include flutes; drums; and two plucked stringed 
instruments, the oud and the qanun. Most Arab songs 
have instrumental accompaniment. However, musical in- 
struments may not be used in Muslim worship. The 
chief Muslim religious music consists of calls to prayer 
sung by criers called muezzins and the chanting of pas- 
sages from the Quran, the sacred book of the Muslims. 

Indonesian music is noted for orchestras called gam- 
elans. These orchestras consist of drums, gongs, and xy- 
lophones and are used to accompany puppet plays. 
Gamelan music has a kind of harmony because the in- 
struments play different melodies at the same time. 


736 Music 


Japanese music is often played on plucked stringed instru- 
ments called kotos, above. Other Japanese instruments include 
gongs, banjolike samisens, and shakuhachi (bamboo flutes). 


African music is the music of black peoples who live 
south of the Sahara. These peoples use music in almost 
every aspect of their lives, especially religious ceremo- 
nies, festivals, and social rituals. Many Africans believe 
that music serves as a link with the spirit world. 

Drums are the most important instruments in African 
music. Some drums are made of animal skins and may 
be played with the fingers. Others consist of hollow logs 
that the performer beats with sticks. African musicians 
also play flutes, xylophones, and stringed instruments. 
One kind of instrument, called the sansa or mbira, con- 
sists of a number of metal strips attached to a piece of 
wood. The musician plays the instrument by plucking 
the strips with the fingers or thumbs. 

Most African music features complex rhythms. The 
musicians create these rhythms by combining different 
patterns of beats played on drums and iron bells or pro- 
duced by handclapping. Some African songs have har- 
mony. In many songs, a leader sings a phrase and then 
the chorus repeats the phrase or sings a refrain. Ele- 
ments of African music appear in jazz, spirituals, gospel 


An Indonesian gamelan orchestra consists of drums, gongs, 
and xylophones. Gamelan music has a kind of harmony because 
the instruments play different melodies. 


American Indian music often features singing and dancing ac- 
companied by rattles. American Indians almost always perform 
music as part of an activity, such as a religious ceremony. 


music, and the popular music of Brazil and the Carib- 
bean. 

American Indian music is the traditional music of 
the Indians of North and South America. Much of it de- 
veloped before Europeans arrived in the Americas. 

American Indians almost always perform music as 
part of an activity, For example, music and dancing play 
an important part in Indian religious ceremonies and 
such tribal rituals as rain dances and hunting dances. In- 
dian religious leaders called medicine men sing songs 
as they treat the sick. The Indians also use songs in varl- 
ous social situations, such as courtship and trading. 
Many Indians compose their own songs. In the past, 
they said that they learned these songs from spirits that 
appeared to them in dreams. 

Most American Indian music consists of singing ac- 
companied by drums or rattles. Much of this vocal 
music uses a five-note scale—A, C, D, F, G. Some Indian 
groups also perform flute music. 

In various parts of Latin America, the music of the In- 
dians mixed with the folk music of their Spanish con- 
querors. This mixture produced distinctive types of pop- 
ular music and dance. 

Related articles in World Book. See the Arts section of the 
articles on various countries, such as China (The arts). See also 
the following articles: 


Biographies 
For biographies of people in the field of music, see the lists of 


Related articles at the end of Classical music; Hymn; Jazz Musi- 
cal comedy; Opera; Piano; Popular music; and Violin. 


Kinds of music 


Aleatory music Folk music Operetta 

Ballet Hymn Oratorio 

Chamber music Jazz Popular music 

Country music Musical comedy Ragtime 

Electronic music Opera Rock music 
Elements of music 

Counterpoint Harmony Pitch 

Harmonics Key Rhythm 

Sound Tone Treble 


Musical forms 


See the list of Related articles with the article Classical music. 


See also: 
Barbershop quartet Calypso Skald 

singing 

Musical instruments 
Accordion Congadrum Harp Sitar 
Bagpipe Cornet Harpsichord Spinet 
Balalaika Cymbal Horn Synthesizer 
Banjo Drum Jews-harp Tambourine 
Bass Dulcimer Lute Theremin 
Bassoon English horn Lyre Tom-tom 
Bell Fife Mandolin Triangle 
Bongo drums Flageolet Marimba Trombone 
Bugle Flügelhorn Mellophone Trumpet 
Calliope Flute Oboe Tuba 
Castanets French horn Ocarina Ukulele 
Celesta Glockenspiel Organ Viol 
Cello Gong Piano Viola 
Chimes Guitar Piccolo Violin 
Clarinet Hand organ Pipe Virginal 
Clavichord Harmonica Recorder Xylophone 
Concertina Harmonium Saxophone Zither 
Other related articles 
Band Japan (picture: Court musi- 
* Carillon cians) 

Cecilia, Saint Korea (picture: Traditional Ko- 
Composer rean music) 
Film Industry (The H Metronome 

composer; Composing Muses 

the music) National anthem 
Greece, Ancient (The arts) Orchestra 


Recording industry 
Suzuki method 
Tuning fork 
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Questions 


How do composers indicate silence in music? 

What is Western music? Why does Asian music sound different 
from Western music? 

What is a staff signature? A time signature? 
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How do minor scales and major scales differ? 

What is counterpoint? 

What is the difference between fone and tone colour? 

How does a musician play a brass instrument? 

What is a theme? A motive? 

What is the major difference between music and such arts as 
painting and poetry? 


Music hall is a form of entertainment that was at the 


height of its popularity in the late 1800's and early 1900's 
in Britain. Music hall entertained mainly the poorer 
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A music hall singer entertained audiences with comical or 
sentimental songs, adding jokes and dance steps. In early music 
halls, drinks were served during performances. 


working people, and most of the performers came from 
this class. The humour was broad and robust. Music 
halls had up to 20 turns (performances) on their bills 
(programmes). Performers often appeared in three or 
four halls in one evening and toured all over the coun- 
try. The most popular performers were comedians, ac- 
robats, jugglers, dancers, singers, and conjurers, Top 
performers included the singer Marie Lloyd and the 
male impersonator Vesta Tilley. 

Music hall developed from the singing rooms of tav- 
erns, In 1854, Charles Morton opened a special room at 
the Canterbury Arms on the south side of the River 
Thames. The room had a stage and was known as the 
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Surrey Music Hall. Other public houses opened similar 
halls. Between World Wars | and II, music hall lost its 
popularity, partly because of competition from the cin- 


A musical box creates music mechanically. To produce notes, 
steel pins on a rotating cylinder pluck metal teeth of various 
lengths. A clockwork mechanism drives the cylinder. 


ema and radio. After World War II, it virtually ceased as 
popular entertainment. 

Musical box is an instrument that plays tunes auto- 
matically, Steel pins protrude from a rotating cylinder 
driven by clockwork or a spring. The pins pluck metal 
teeth of various lengths, producing delicate, high- 
pitched sounds. Several teeth may be tuned to the same 
note, so the box can repeat notes rapidly. Musical boxes 
may be connected with clocks, and play certain tunes on 
the hour, Musical-box movements are built into 
watches, toys, and other everyday objects. 

Early musical boxes had tiny flute pipes instead of 
teeth, and gave an organlike sound. Joseph Haydn wrote 
many charming pieces for the instrument. In the 1800s, 
some inventors developed musical boxes that had as 
many as 400 teeth, 

Musical comedy is a type of play that tells a story 
through a combination of spoken dialogue, songs, and 
dances. Musical:comedies are also called musicals. 
Most of them are light in tone and contain much hu- 
mour. Musical comedies developed in the United States 
during the late 1800's and have become a unique Ameri- 
can contribution to world theatre. Many of the best- 
known songs in popular music originated in musical 
comedies. 

Musical comedy differs in several ways from other 
types of stage works that have music. For example, the 
revue has songs, dances, and skits but tells no story, The 
opera and operetta resemble musical comedy, but most 
of them have much less spoken dialogue. In addition, 
most Operas use classical music, while nearly all musi- 
cals use popular music. Some plays may include songs 
or instrumental music, but the play remains dramatically 
complete without the music. 

Most major American musical comedies are first pre- 
sented in New York City, normally on Broadway. The 


The Black Crook, a musical comedy, opened in 1866 in the 
United States, The poster above reflects the show's emphasis on 
beautiful women and elaborate sets. 


more successful musical comedies later tour through- 
out the country and may even be performed in other 
countries. 


Elements of musical comedy 


Atypical musical comedy consists of four basic ele- 
ments: (1) the book, (2) the music, (3) the lyrics, and (4) 
dancing. 

The book is the musical's story. It is sometimes 
called the /ibretto. The book provides shape and struc- 
ture to a musical. A successful book integrates the dia- 
logue, music, lyrics, and dancing. Some books are writ- 
ten specifically for a musical. Others are adaptations of 
other literary forms, especially novels, short stories, or 
plays. In some cases, the composer writes the book for 
a show, but most books are written by playwrights or 
other professional writers. ` 

The music in a musical comedy may be vocal, instru- 
mental, or both. In most shows, the music has a melodic 
form that the audience can easily remember. During the 
early history of musical comedy, the music served pri- í 
marily to entertain audiences and show off the talents o! 
the performers. By the 1940s, however, the music began 
to serve a more dramatic function. Today, the music 1s 
expected to help create characterization, advance the 
plot, and develop important situations or pieces of ac- 
tion. The composer works with the author of the book to 
determine where the music can most effectively be usé 
in the story. 


The lyrics may be written by the composer or by an- 
other person, called a /yricist. If the musical involves 
both a composer and a lyricist, the two must work 
closely together to ensure that the lyrics fit the music. In 
many songs, the lyrics contribute to telling the story or 
describing a character's feelings. The best lyrics are ac- 
tually skilful poems set to music. 

Dancing is one of the most distinctive elements of 
musical comedy. Some dances are meant only to enter- 
tain the audience, But many dances help tell the story or 
set a mood. Many shows employ a person called a cho- 
reographer, who creates dances especially for the show. 
In some cases, a show's director serves as the choreog- 
rapher, Most dances in musical comedy are light and 
rhythmic, but some musicals include long dance pieces 
that resemble classical ballet. 


The history of musical comedy 


The first musicals, American musical comedy devel- 
oped from a blend of American popular entertainment 
and the more classical elements of the European musi- 
cal stage. The basic American influences were vaude- 
ville, minstrel shows, and burlesques. All three types of 
entertainment had singing, dancing, and comedy, but 
none had a unifying story. European influences included 
the ballet, various forms of opera, and a form of elabo- 
rate spectacle called an extravaganza. 

Most scholars believe that The Black Crook (1866) 
marked the beginning of American musical comedy. 
The show was noted for its spectacular scenery and em- 
phasis on beautiful women. The Black Crook was based 
on European models. A truly American form of musical 
theatre began to appear with The Brook (1879). This 
show included American themes and attempted to inte- 
grate the story with the songs and dances. 

During the late 1800's and early 1900s, the European- 
style operetta was perhaps the most popular form of 
musical theatre in America. Three European-born 
composers—Rudolf Friml, Victor Herbert, and Sigmund 
Romberg—were the most important composers of oper- 
etta in the United States. 

A number of American composers and performers at- 
tempted to create a more American form of musical 
theatre. In 1879, vaudeville stars Edward Harrigan and 


sits r 
Scene from the original production 
Show Boat helped start a new era of musical comedy in 1927. 
The show had realistic characters and situations and introduced 
some of the most popular songs in musical comedy history. 
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Tony Hart presented The Mulligan Guards‘ Ball. This 
show was the first in a series of Mulligan Guards‘ comic 
plays with music. The series dealt with recognizable 
American types and realistic scenes of everyday life. 
During the early 1900's, composer-actor George M. 
Cohan wrote the book, music, and lyrics for a number of 
high-spirited musicals, Such Cohan shows as Little 
Johnny Jones (1904) and Forty-Five Minutes from Broad- 
way (1906) helped turn American musical comedy from 
European traditions toward a more native American 
style. 

Musical comedy matures. During World War | 
(1914-1918) and the years immediately afterward, Ameri- 
can musical comedy took shape as a unique form of mu- 
sical theatre. Composer Jerome Kern ranks as probably 
the most influential figure in bringing musical comedy 
to maturity. From 1915 to 1918, Kern composed the 
music for a series of sophisticated musicals. Most of the 
shows had a book and lyrics by the English playwrights 
P. G. Wodehouse and Guy Bolton. These musicals were 
known as the “Princess shows” because they were pre- 
sented in the Princess Theatre in New York City. The 
Princess shows had small casts and modern, everyday 
settings. The shows brought a more natural, informal 
style to musicals. 

In 1927, Kern and lyricist Oscar Hammerstein II com- 
pleted Show Boat, a milestone in the development of 
musical comedy. Show Boat presented believable char- 
acters in a realistic manner and had a genuinely dra- 
matic book. In addition, the show dealt with racial dis- 
crimination and other serious issues that were rarely 
mentioned in musicals of the time. Show Boat also fea- 
tured some of the most popular songs in the history of 
musical comedy, notably “Ol Man River.” 

In 1931, a political satire called Of Thee I Sing opened 
in New York City. George Gershwin composed the 
music and his brother, Ira, wrote the lyrics. The noted 
playwright George S. Kaufman was co-author of the 
book. The show became the first musical to win the Pu- 
litzer Prize for drama. The award helped raise the status 
of musical comedy to the level of serious theatre. The 
sharp attacks on American political life also broadened 
the range of subject matter considered suitable for mu- 


sicals. 


‘Scene from the original production 
Oklahoma! began the age of the modern musical comedy in 


1943. It revolutionized musicals through the way its dancing, 
songs, and dialogue combined to develop plot and characters. 
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A number of major composers and lyricists flour- 
ished during the 1920's and 1930s. In addition to George 
Gershwin and Jerome Kern, the leading composers in- 
cluded Irving Berlin, Cole Porter, Arthur Schwartz, and 
Vincent Youmans. The top lyricists included Howard 
Dietz, Ira Gershwin, Otto Harbach, and E. Y. Harburg. 
Composer Richard Rodgers and lyricist Lorenz Hart 
formed perhaps the most outstanding partnership of the 
period, One of their best-known musicals, Pa/ Joey 
(1940), introduced a realistic, adult view of such themes 
as love and sex into musical comedy. 

The modern musical. The modern era of musical 
comedy began in 1943 with the premiere of Oklahoma! 
by Richard Rodgers and Oscar Hammerstein II. The 
show revolutionized musical comedy through the skill 
with which the authors integrated the story, music, and 
dancing. Rodgers and Hammerstein rapidly became the 
most popular team in the history of musical comedy. 
Their hits included Carousel (1945), South Pacific (1949), 
The King and 11951), and The Sound of Music (1959). 

A number of teams contributed popular musicals dur- 
ing the 1950's and 1960's. Composer Frederick Loewe 
and lyricist Alan Jay Lerner created My Fair Lady (1956), 
one of the most popular shows of the century. Com- 
poser Leonard Bernstein and lyricist Stephen Sondheim 
wrote West Side Story (1957), a musical based on Wil- 
liam Shakespeare's Romeo and Juliet. The show featured 
brilliant choreography by Jerome Robbins. Composer 
Jerry Bock and lyricist Sheldon Harnick collaborated on 
Fiddler on the Roof (1964). In 1983, A Chorus Line be- 
came the longest-running musical in Broadway history. 
When it closed in 1990, it had achieved a record of 6,137 
performances. 

Musical comedy today. Since the late 1960's, musi- 
cals have been noted for their enormous range of sub- 
jects and styles, Hair (1967) dealt with American young 
people in the 1960's who rebelled against society during 
the Vietnam War. Grease (1972) was a rock'n’ roll musi- 
cal about American high school life during the 1950's. 

In the 1970's, a new generation of composers of musi- 
cals came to the forefront. Among these is the English 
composer Andrew Lloyd Webber. Webber had a string 
of successful musicals throughout the 1970's and 1980's. 
Among them were Jesus Christ Superstar (1971), Evita 
(1978), Cats (1981), Phantom of the Opera (1986), and As- 
pects of Love (1989). 


Sunday in the Park with 
George is based on the life of 
the French pointillist painter 
Georges Seurat. Stephen 
Sondheim, the composer and 
lyricist, gained praise as the 
most creative figure in musi- 
cal comedy in the 1970's and 
1980's, 


Many critics consider Stephen Sondheim as the most 
creative figure in musical comedy today. Sondheim 
began his career as a lyricist but soon began to write 
both words and music for his shows. Sondheim gained 
praise for the wit and sophistication of his lyrics and for 
the originality of his subject matter, His best-known 
shows include Company (1970), A Little Night Music 
(1973), and Sunday in the Park with George (1984). 

Because of the enormous cost of staging musicals 
today, only audience-pleasing spectacles seem to suc- 
ceed, Some producers have attempted to present shows 
with small casts and few changes of scenery to keep 
costs of production low, but they have seldom been 
successful. 

Related articles in World Book include: 


Berlin, Irving Hammerstein, Porter, Cole 
Bernstein, Leonard Oscar, Il Robbins, Jerome 
Brice, Fanny Hart, Lorenz Rodgers, Richard 
Burlesque Herbert, Victor Romberg, Sig- 
Cohan, George M. Kern, Jerome mund 
Dancing (picture: Lloyd Webber, Sondheim, Ste- 
American musical Andrew phen 


Vaudeville 
Weill, Kurt 


Loesser, Frank 
Minstrel show 
Operetta 


comedy) 
Friml, Rudolf 
Gershwin, George 


Musical instrument. See Music (Musical instru- 
ments). 

Musil, Robert (1880-1942) was an Austrian author best 
known for his long novel The Man Without Qualities. 
The novel deals with both philosophical and political 
themes. The story takes place in Vienna in 1913 and con- 
cerns a man named Ulrich, who decides to become a 
“man without qualities.” He refuses to use his skills as an 
engineer and mathematician and instead concentrates 
on seeking ethical and spiritual values. The novel de- 
scribes the moral and political decline of Austria- 
Hungary. It also analyses the cultural crisis in Europe 
that led to World War I (1914-1918). Fr 

The first two volumes of The Man Without Qualities 
were published in 1930 and 1933, Musil died before 
completing the work. A fragment of the third volume 
was published in 1943, after his death. 

Musil was born in Klagenfurt. His first major work 
was The Confusions of Young Térless (1906), a short i 
novel about adolescence and intellectual growth. Musi 
also wrote a number of essays and short stories, an 
two plays. 


Musk is an ingredient in many expensive perfumes. It 
is used to preserve the fragrance—and sometimes to 
add to the fragrance—of perfumes. Musk is formed as a 
liquid in a gland of the male musk deer, an animal that 
lives in the mountainous parts of central, eastern, and 
northeastern Asia. The gland lies under the skin of the 
deer's abdomen. When the gland is removed and dried, 
the musk forms into grains. The grains are extracted 
with the use of alcohol to produce the perfume ingredi- 
ent. 

Musk deer are three species of small compact deer 
found in mountain forests in central and eastern Asia. 
Their name comes from the fact that the male deer pro- 
duces musk (a strong-smelling substance) from a gland 
in the abdomen. Because of the value of musk for use in 
perfumes, the deer has been hunted, trapped and 
snared, and is now quite rare over much of its range. 
However, recent attempts in China at breeding musk 
deer in captivity may prove successful. Musk is removed 
from captive deer without killing the animals. 

Musk deer do not have antlers. Male musk deer have 
long, sharp canine teeth which protrude down from the 
upper jaw and which they use in territorial fighting. 
Musk deer are about 50 to 70 centimetres tall at the 
shoulders and their hind legs are longer than their front 
legs. The deer weigh about 15 kilograms. 

For most of the year musk deer roam about alone, 
emerging in the morning and evening to feed on leaves, 
grasses, moss, and lichens. 

Musk deer mate in January, and the doe bears a sin- 
gle spotted fawn the following June. 

Scientific classification. Musk deer belong to the family 
Moschidae. The three species are Moschus moschiferus, M. 
berezovskii, and M. chrysogaster. 

Musk ox is a large, shaggy mammal that lives in the 
Far North. Adult bulls (males) measure about 1.2 to 1.5 
Metres tall at the shoulder and weigh as much as 410 
kilograms. The cows (females) are smaller. Both sexes 
have horns that meet on the forehead to form broad, 
flattened bulges and curve downward, outward, and up- 
ward to sharp tips. The horns of the bulls are massive 
and are used in fighting other bulls for the cows during 
the breeding season. The bulls have a gland under their 
eyes that leaves a musky odour when rubbed on 
branches of bushes or trees. 

Musk oxen are covered over most of their bodies 
with long, shaggy, dark brown hair. A dense undercoat 
of fine, soft hair keeps out cold and moisture. Musk 
oxen have humped shoulders; short, sturdy legs; and 
broad cloven (divided) hoofs. The animals use their 
hoofs to scrape through snow for such food as willow 
and pine shoots, grass, lichens, and mosses. 

Musk oxen once roamed throughout the North Amer- 
ican Arctic. However, they were hunted almost to extinc- 
tion during the 1800s and early 1900s. Since 1917, laws 
have protected musk oxen from hunters and the number 
of these animals has increased. Today, musk oxen live 
Mainly in Arctic coastal areas of Canada and Greenland. 
They have also been reestablished in Alaska and in far 
Northern parts of Europe and Asia. 

Scientific classification. The musk ox belongs to the bovid 
family, Bovidae. It is Ovibos moschatus. 

See also Animal (picture: Animals of the polar re- 
gions). 
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Muskellunge is the largest fish of the pike family. It 
may reach a length of 1.8 metres and weigh about 45 
kilograms. However, most muskellunges are from 0.5 to 
1 metre long and weigh 2 to 16 kilograms. The maxi- 
mum life span of a muskellunge is about 25 years. 

The muskellunge looks much like the common pike. 
But, unlike the common pike, the muskellunge has no 
scales on the lower half of its head. Muskellunges may 
be brown, grey, green, or silver. Most have dark bars or 
spots on their side, but some are plain. 

The muskellunge lives in the lakes and quiet rivers of 
southern Canada. It also is found in North America in 
the upper Mississippi Valley, the Great Lakes, and the St. 
Lawrence and Ohio rivers. Many people consider the 
muskellunge among the best of food fishes. It is a prize 
among fishing enthusiasts. Its tremendous size and 


The muskellunge is a large North American pike. 


strength make a stout line and a heavy hook necessary. 
It rarely is found far from cover in the waters where it 
lives. Large adults feed on other large fish, ducks, musk- 
rats, and other vertebrates. 

Scientific classification. The muskellunge belongs to the 
pike family, Esocidae. It is Esox masquinongy. 

See also Fish (picture: Fish of temperate fresh waters). 
Musket was the firearm that infantry soldiers used be- 
fore the perfection of the rifle. The name was first used 
in Italy in the 1500's to describe heavy handguns. It may 
have come from the Italian word moschetto, meaning 
young sparrow hawk, or from the name of an Italian in- 
ventor, Moschetta of Feltro. Some people believe the 
musket originated in Russia and that the name comes 
from Muscovy, the early name for Russia. 

Early muskets were 1.8 to 2 metres long and weighed 
18 kilograms or more. They fired either single round 
balls or round balls with smaller lead balls called buck- 
shot. They were loaded from the muzzle. The first mus- 
kets were matchlocks, guns in which a cord match set 
off the powder charge. They were followed by flintlocks; 
wheel locks, in which a revolving wheel set off sparks; 
and caplocks, in which a paper held the explosive 
charge. Muskets were so inaccurate that it was difficult 
to hit a target more than 90 metres away. But muskets 
continued in military use long after the invention of the 
rifle. Round musket balls could easily be slipped down 
the barrel, but rifle bullets had to be pounded down. 

Muskets were used extensively in the American Revo- 
lution and the Napoleonic wars. The soldiers stood in 
parallel lines and fired at each other. 

See also Blunderbuss; Flintlock; Harquebus; Powder 
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The cantaloupe Is a popular variety of muskmelon. 


Muskmelon is a cultivated variety of melon. The sur- 
face or rind of a muskmelon has a netlike pattern of fi- 
bres and the flesh inside is orange in colour and has a 
sweet, aromatic flavour and smell. Muskmelons are 
widely grown, especially in the United States. 

The yellow pulp of the muskmelon is an important 
source of vitamins A and C. Melons consist of about 90 
per cent water, 9 per cent carbohydrates, and 1 per cent 
protein. 

Muskmelons were probably first grown in India. But, 
by very early times, people in Egypt also grew them, and 
they were eaten by the ancient Greeks and Romans. 

Other important melons in the group are cantaloupe 
melons and honeydew melons. Cantaloupe melons have 
rough skins and yellow-orange flesh. They are mostly 
grown in Europe and include the Ogen melon from Is- 
rael. Honeydew melons have smooth, usually yellow or 
green skins, and a sweet flesh. 

Melons grow on trailing vines, up to 2 metres in 
length. Two or three melons grow on each vine. Their 
seeds attach to netlike fibres in the central hollow of the 
fruit, The outer shell is quite hard, and it is the thick, 
juicy layer of pulp that is eaten. 


Scientific classification. Melons belong to the gourd fam- 
ily, Cucurbitaceae. Cultivated melons are Cucumis melo subsp. 
melo, Muskmelons belong to the Reticulatus group of cultivated 
melons. Cantaloupe melons belong to the Cantaloupensis group 
and honeydew melons belong to the Inodorus group. 


Muskrat is an animal that lives near streams, ponds, 
and rivers, Muskrats get their name from the musklike 
odour they emit during the breeding season. They live 
in many parts of North America and have been intro- 
duced in some parts of Europe. 

Muskrats are suited to life in the water. They use their 
scaly tails, which are flattened vertically, to help them 
swim and steer. Their hind feet are fringed with stiff, 
weblike hairs. Muskrats grow from 40 to 65 centimetres 
long, including a 25-centimetre tail. 

Muskrats live in burrows that they dig in the banks of 
streams. They often damage dykes and levees as they 
dig. They also make winter houses by plastering such 


plants as cattails and reeds together with mud. These 
houses stand out on the icy, snow-covered marshes, 
Muskrat houses usually have more than one underwater 
entrance. ; 

Muskrats eat vegetation, especially cattails, bul- 
rushes, and the roots of water plants. They sometimes 
eat crayfish and molluscs such as clams and snails. 

Female muskrats give birth to as many as three litters 
of 1 to 11 young each year. As a result, the muskrat pop- 
ulation of an area often increases rapidly. Muskrats are 
born blind and nearly without fur. The furred young are 
often called kits. Muskrats fight a great deal among 
themselves. Many of them travel about—even as far as 
30 kilometres—to find new homes. 

Muskrats are rodents. They are related to lemmings 
and voles but are larger than these animals. 

Scientific classification. Muskrats belong to the subfamily 
Microtinae of the mouse and rat family, Muridae. The muskrat is 
Ondatra zibethicus. 


See also Fur; Trapping. 

Muslims also spelled Moslems, are people who prac- 
tise the religion of Islam, preached by Muhammad in 
the A.D. 600s. Muslim is an Arabic word that means one 
who submits (to God). There are Muslim communities 
throughout the world today. They form the majority of 
the population in the Middle East, North Africa, and 
such south and southeast Asian nations as Bangladesh, 
Indonesia, Malaysia, and Pakistan. 

The first Muslims, the Arabs, began in the 600% to set 
up an empire that eventually stretched from the Atlantic 
Ocean to the borders of China. This empire absorbed 
many peoples and their cultures. The Muslims have 
been called the standardbearers of learning during the 
Middle Ages. They transmitted much of the knowledge 
of the ancient world, and helped lay the foundations for 
Western culture. Arab Muslims made such an impact on 
the Middle East that today much of the area is known as 
the Arab world. Arabic is its major language, and Islam 
its chief religion. 


Early period 


Before Muhammad. Islam first began in Arabia. In 
ancient times, the pagan Arabs were organized into 
tribes which formed two distinct groups. By 100 B.C, the 
southern tribes had established several Arab kingdoms. 
One of the northern tribes, the Quraysh, later gained 


A muskrat lives near water and has a long tail. 


control of Mecca. This city lay on the main trade route 
from what is now Yemen to Syria and Egypt. They built 
the city into a powerful commercial centre. 

At that time, the Arabs worshipped nature and idols. 
Their chief gods were al-Lat, al-Uzza, and Manat. The 
Kaaba, the most famous shrine in Arabia, stood in 
Mecca. The city attracted religious pilgrims, traders, and 
settlers from all Arabia and neighbouring countries. 
Jews and Christians mixed freely with the Arabs. Many 
Arabs were converted to Judaism and Christianity. 

The prophet. Muhammad was born about A.D. 570, 
and grew up in Mecca. He belonged to the Quraysh 
tribe. Muhammad was disturbed by the injustices of life 
in Mecca and by the people's worship of idols. When he 
was about 40, he had a vision in which he was called to 
be a prophet of God. He began to preach the punish- 
ment of evildoers. He urged the Arabs to worship God 
and to accept him as God's prophet. 

The people of Mecca were frightened and angered 
by Muhammad's preachings, and began to oppose him. 
Muhammad went secretly to Medina (then called 
Yathrib), a town about 320 kilometres from Mecca. The 
people there had agreed to accept him as God's mes- 
senger and ruler. Muhammad's Hegira, or Emigration, 
took place in A.D. 622. Muslims count that year as the 
beginning of the Islamic Era. Muhammad began to at- 
tack caravans from Mecca. In 630, through diplomacy, 
he occupied the city. See Muhammad. 


The spread of Islam 


The first caliphs. After Muhammad's death in 632, 
leaders called caliphs led the Muslims. The first four ca- 
liphs, called the rightly guided, and several famous Arab 
military leaders accomplished the first major expansion 
of the Muslim world. This expansion gave the Arabs an 
important place in world history. 

Muhammad gained control of most of Arabia when 
he took Mecca. But some tribes revolted after his death. 
Abu Bakr, the first caliph, subdued them and restored 
them to Islam. He also sent successful Arab forces into 
the Byzantine provinces of Syria and Palestine, and the 
Persian province of Iraq. These holy wars continued 
under the caliphs Omar (Umar Ibn al-Khattab in Arabic), 
who ruled from 634 to 644, and Uthman, who ruled from 
644 to 656. The Muslims occupied the Persian capital of 
Ctesiphon. They also annexed the Byzantine provinces 
of Syria, Palestine, and Egypt, and part of North Africa. 
The Persians failed in their last attempt to regain their 
empire during the caliphate of Ali, who ruled from 656 
to 661. 

The Umayyad caliphs, who ruled from 661 to 750, 
led the Arab Muslims to new victories. The caliphate 
was founded by the caliph Muawiya. He was a member 
of the aristocratic Meccan family of Umayyah, from 
which the caliphate takes its name. The Umayyads estab- 
lished their capital at Damascus in 661. They fought the 
Turkish tribes in Central Asia, sent an expedition into 
Sindh in India, and reached the borders of China. Under 
these caliphs, the Muslims also fought the Byzantines in 
Asia Minor and around the Mediterranean Sea. They 
twice laid siege to Constantinople (now Istanbul), but 
without success. The Muslims captured Cyprus, Rhodes, 
and Sicily, and completed the conquest of North Africa. 
Many Berbers were converted to Islam. 
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The Mosque of Omar, or Dome of the Rock, in Jerusalem cov- 
ers the rock, foreground, from which Muhammad is believed to 
have ascended to heaven. 


The Umayyads then turned to Europe, and invaded 
Spain in 711. A Muslim army crossed the Pyrenees 
Mountains and marched through southern France until 
Charles Martel turned it back in 732 in fighting that 
began near Tours and ended near Poitiers. Many histori- 
ans regard this battle as one of the most important ever 
fought, because it determined that Christianity, rather 
than Islam, would dominate Europe. 

Gaining converts. The caliphs did not conquer new 
lands to gain converts, but many conquered peoples 
embraced Islam. Unlike the Byzantine Christians, the 
Muslim conquerors granted a large measure of reli- 
gious tolerance. All non-Muslims had to pay a special 
tax in return for not serving in the Muslim army. But 
many worked as officers and tax collectors in the civil 
administration and as doctors and tutors at the court. At 
first, only a few were converted to Islam. Gradually, the 
Muslims produced their own administrative and profes- 
sional classes. Beginning about 750, conversion to Islam 
increased until Islam became the predominant religion 
in most of the conquered lands. 

Division of Islam. From the time of Muhammad's 
death in 632, several separate groups competed for 
leadership among the Muslims. In 750, two branches of 
Muhammad's family, the Abbasids and the Alids, over- 
threw the Umayyad caliphate. Dissatisfied Persians 
helped them. But a youthful Umayyad prince, Abd al- 
Rahman, escaped and made his way across North Africa 
to Spain. He subdued and pacified the rival Arab and 
Berber factions and established the Umayyad dynasty of 
Spain. The dynasty lasted from 756 to 1031. It had its cap- 
ital at Cordoba. 

In the East, the victors quarrelled among themselves. 
The Abbasids outwitted the Alids and established the 
Abbasid caliphate, also called the Caliphate of Baghdad. 
They ruled from 750 to 1258, and built the new capital 
city of Baghdad. Gradually, the Abbasid empire de- 
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cayed, and independent dynasties sprang up. The Ab- 
basid empire received its death blow when Baghdad fell 
to the Mongols in 1258. The Alids, driven underground, 
agitated as a political and religious minority. One of 
their religious leaders, Ubaydullah, claimed descent 
from Fatima, the daughter of Muhammad. He founded 
the Fatimid dynasty, which lasted from 909 to 1171. This 
dynasty ruled North Africa, Egypt, Syria, Palestine, the 
Hejaz, and Yemen. Cairo, Egypt, was its capital. See Fati- 
mid dynasty. 


Muslim influence in Europe 


The Crusades. The Muslims threatened Christian Eu- 


rope, and several wars resulted. The Christians of east- 
ern and western Europe forgot their differences, and 


united in a series of wars called the Crusades. The Chris- 


tians conquered Palestine and parts of Syria, and cap- 
tured Jerusalem in 1099, But a great Muslim general, 
Saladin, recaptured it in 1187. The crusaders lost 
ground, and retreated from Acre (now ‘Akko), their last 
stronghold in Syria, in 1291, See Crusades. 

Muslim learning. As a result of their conquests, 
Muslims came into contact with Greek science and phi- 
losophy, and Persian history and literature, The Arabs 
became learned in these fields, and developed a new 


science and literature of their own in Arabic. Muslim ge- 


ographers explored many new areas. They also spread 
knowledge of other discoveries, including the Chinese 
inventions of paper and gunpowder, and the Hindu sys- 
tem of numerals (see Arabic numerals). 


The Muslims not only honoured learning, but also de- 


veloped distinctive arts (see Islamic art), They also 
founded many academies and universities. Muslim 
scholars of many nations travelled freely throughout the 
Muslim world. European scholars travelled to Muslim 
countries, especially Spain, to study Islamic philosophy, 
mathematics, and medicine. They translated major Ara- 
bic works into Latin, the language of learning of the 
West. In this way, much of the knowledge of the classi- 
cal world was preserved during the Middle Ages. 


The Muslim Turks 


Arabs dominated the early spread of Islam, and cre- 
ated the Muslim empire. An alien group, the Turks, in- 
vaded Muslim lands, and built their empire on the re- 
mains of the Abbasid empire. 

The Seljuk Turks. Muslim Turks of Central Asia 
challenged the Abbasid Caliphate of Baghdad in the 
1000's. They were first led by Seljuk, and were named 
after him. The weak caliph had to receive them and hon- 
our their leader Tughril as su/tan. The Seljuk Turks 
gained control of the Abbasid caliphs, but the Fatimites 
fought the Turkish invaders. The Seljuks, who were 
Sunni Muslims, were among Islam's strongest support- 
ers. After their last strong leader, Malikshah, died in 
1092, they split into rival groups. See Seljuks. 

The Ottoman Turks, Various newly converted Turk- 
ish tribes served with the Seljuks. One group, the Otto- 
man Turks, took their name from their leader Osman, 
also called Othman. They seized Anatolia in the 1300s 
and established the Ottoman dynasty. This dynasty held 
power until 1922 and ruled the greatest Muslim state of 
modern times. The Ottoman Turks fought the Mongols 
and put an end to the Byzantine Empire when they 


seized Constantinople in 1453. Their empire expanded 
rapidly in Asia and Europe. They conquered the Mame- 
luke dynasty in Egypt in the early 1500s. The Turkish sul- 
tans then assumed the title of ca/iph. They fought Chris- 
tian Europe successfully until halted at Vienna in 1683. 


Muslims today 


Colonialism. In 1700, three great Muslim empires ex- 
isted: the Mughal Empire in India, the Safavid Empire in 
Persia (now Iran), and the Ottoman Empire in Asia Minor 
(now Turkey). The Mughal and Safavid empires came 
under the influence of European powers such as Great 
Britain and Russia and gradually disappeared, European 
expansion and economic control seriously weakened 
the Ottoman Empire. By 1900, European colonial powers 
dominated most of the Muslim world. The French estab- 
lished themselves in North Africa, and the Dutch took 
Indonesia. Britain occupied Egypt and the Sudan, set up 
an empire in India, and ruled Malaya. In the 1900s, Italy 
seized territories in North Africa and the Levant. 

European ideas also penetrated into Muslim coun- 
tries and brought about many changes. Modern educa- 
tion and economic reform spread, The Muslim peoples 
wanted to be up to date, strong, and independent. 

Independence. Most Muslim peoples gained their 
independence in the 1900. They form a highly impor- 
tant group of nations that stretches from the Atlantic 
Ocean to the Philippines. Some of the world’s busiest 
trade and communications routes cross their territories. 
The chief problems of the newly independent Muslim 
countries have been to achieve stable governments and 
to feed their people. Some Muslim nations, such as Ban- 
gladesh, Egypt, and Sudan, have too many people living 
on too little land. Other countries lack the moisture and 
fertile soil needed to produce food. None is truly indus- 
trialized yet. Old quarrels and conflicting interests keep 
the Muslim peoples from being united. But they are 
bound by religious and cultural ties and a determination 
to resist colonialism. 

See the articles on countries where Muslims live, 
such as Egypt. See also Islam with its Re/ated articles. 
Muslin is a closely woven white or unbleached cloth 
made from corded cotton yarn. It is named after the city 
of Mosul, in Iraq, where it was first made, The British 
Call sheer cotton fabrics muslin. In the United States, 
muslin means a firm cloth for everyday use. Wide mus- 
lin is called sheeting. 

Musqulto( ? -1825) was an Australian Aborigine 
from New South Wales. He was transported to Van Die- 
men’s Land (now Tasmania) for murder in 1823. He was 
used as a tracker in hunting down bushrangers (es- 
caped convicts living in the bush or countryside). 
Musquito’s job earned him the hatred of other convicts. 
When Musquito appealed to the authorities for protec: 
tion, he was ignored. He took to the bush in late 1823 
and emerged as the leader of the Oyster Bay and central 
Tasmanian Aboriginal clans. For two years, Musquito 
mounted a skilful and bloody guerrilla campaign against 
the Europeans, killing several people. He was capture! 
and executed in 1825. 

Mussel is a water animal with a soft body inside a hard 
shell. Mussels live in the ocean and in fresh water. Their 
shell consists of two pieces called va/ves. The valves are 
joined by a hinge and can be opened and closed. 


Mussels have soft bodies protected by hard shells. 


Sea mussels are found attached to rocks and other 
hard objects on the ocean floor. They often form large 
mats covering vast areas. They anchor themselves to 
rocks by means of long, silky threads secreted by a spe- 
cial gland. Sea mussels feed on tiny organisms that are 
part of the p/ankton (see Plankton). These organisms are 
filtered by the mussels’ gills from the surrounding sea- 
water, Several kinds of sea mussels can be eaten. The 
common mussel lives along most coasts. Its shell is blu- 
ish-black on the outside and pearly blue inside. It grows 
to about 10 centimetres in length. 

Freshwater mussels are found buried in sand bars in 
rivers, streams, and freshwater lakes. They once were a 
valuable source of mother-of-pearl, which lines the in- 
side of their shells. The mother-of- pearl was used 
chiefly to make buttons, See Mother-of-pearl. 

Sclentific classification. Mussels are members of the class 
Bivalvia in the phylum Mollusca. Sea mussels belong to the fam- 
ily Mytilidae. The common mussel is Mytilus edulis. Freshwater 
mussels are in the family Unionidae. 


See also Aquaculture; Shell (pictures). 

Musset, Alfred de (1810-1857), was a French drama- 
tist and poet. Most of his plays were meant to be read 
rather than performed on stage. Musset is best known 
for a series of comedies of manners. These works, 
known collectively as Comédies et Proverbes, reflect a 
witty, poetic style, and reveal a deep understanding of 
human behaviour. His plays deal with the pain of love 
and with the eternal conflict between innocence and 
cynical sophistication. Mussets Lorenzaccio (1834) was a 
historical drama set in Florence, Italy. It was first staged 
in 1896. 

Musset was born in Paris. He published his first book 
of poems, Contes d'Espagne et ditalie (Tales of Spain 
and Italy), in 1830. He believed that poetry should ex- 
press the innermost feelings of the writer and that suf- 
fering is essential for the creation of good literature. 
Among his most famous poems are Nuits (Nights), pub- 
lished between 1835 and 1837. They describe his sorrow 
after the end of his love affair with the famous woman 
writer George Sand. 

See also Sand, George. 

Mussolini, Benito (1883-1945), founded fascism and 
ruled Italy for almost 21 years, most of that time as dicta- 
tor. He tried to build Italy into a great empire. Instead, 
he left it occupied by the armies of other nations. 

As dictator, Mussolini took the title // Duce (The 
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Leader). He reduced unemployment in Italy and im- 
proved the railway service, But the price of his reforms 
was the enslavement of the Italian people. Mussolini 
kept control by such methods as murder, exile, and the 
prison camp. 

Early life. Mussolini was born in Dovia, in the north- 
ern Italian province of Forli. He graduated from a 
teacher training school at Forlì and briefly taught in an 
elementary school, In 1902 he became a workman in 
Switzerland. Mussolini often got into trouble with the 
police for vagrancy and fighting. He returned to Italy in 
1904 to perform his required military service. He was a 
school teacher in 1907 and 1908. 

Mussolini went to Trent, Austria (now Trento, Italy), in 
1909. He worked there for a socialist newspaper, and 
wrote several literary works. He was expelled from Aus- 
trian territory for publicly supporting Italian claims to 
Trent. Upon returning to Italy, he edited a socialist 
newspaper at Forlì. He became editor of Avanti, the 
leading socialist newspaper in Italy, in 1912, 

When World War | broke out, Mussolini aroused the 
anger of Socialist Party leaders by urging that Italy enter 
the war against Germany. As a result, he was expelled 
from the Socialist Party in 1914, He immediately founded 
his own newspaper, // Popolo d'italia. He wrote violent 
editorials trying to drive Italy into the war. When Italy 
did enter the war, he enlisted in the army and served 
from 1915 until he was wounded in 1917. 

Fascist dictator. In 1919, Mussolini founded in Milan 
the first political group to be called fascist. At first, its 
programme was strongly nationalistic, intended to ap- 
peal to war veterans. Mussolini urged the Italian people 
to rebuild the glories of ancient Rome. Later, he drafted 
a programme to win property-owning Italians to his 
cause. By 1922, his Fascist Party was powerful enough to 
force King Victor Emmanuel III to call on Mussolini to 
head the government. Mussolini soon began to create a 
dictatorship. He abolished all political parties except the 
Fascist Party and seized control of the nation’s indus- 
tries, newspapers, police, and schools. 

In 1935 and 1936, Mussolini's troops invaded and con- 
quered Ethiopia. The Italians used machine guns, tanks, 
and aeroplanes to overpower Ethiopia's poorly 


Benito Mussolini used dramatic poses. Clenched fist, jutting 
jaw, and theatrical actions were all part of his fiery speeches. He 
gained the support of millions of Italians. 


746 Mussorgsky, Modest 


equipped army. When the Spanish Civil War broke out 
in 1936, both Mussolini and Adolf Hitler, dictator of Ger- 
many, decided to support the rebel leader, General 
Francisco Franco. They sent troops to fight in Spain. 

World War Il. After Germany had almost conquered 
France in 1940, Mussolini entered World War II and in- 
vaded southern France. A few days later, France surren- 
dered, but disaster after disaster followed elsewhere for 
the Italian armies. In Africa, Greece, and finally in Italy it- 
self, Mussolini's armies met defeat. The Fascist Grand 
Council turned against him in 1943, and he was over- 
thrown and imprisoned. But German paratroopers res- 
cued him. Mussolini then became head of a puppet gov- 
ernment in northern Italy. 

His death. In the spring of 1945, the German forces in 
northern Italy collapsed. With his mistress Clara Petacci 
and some followers, Mussolini fled. The Italian under- 
ground discovered them at Lake Como, and shot Mus- 
solini and Petacci soon afterward. Their bodies were 
hung by the heels in Milan. 

See also Fascism (Fascism in Italy); Italy (History). 
Mussorgsky, Modest (1839-1881), was one of the 
greatest Russian composers in history. The powerful 
opera Boris Godunov (1874) ranks as his finest work. 
This opera, based on the life of a czar, reflects the inter- 
est in Russian themes that is found in most of Mussorg- 
sky's music. 

Mussorgsky was born in Karevo, near Pskov, and took 
Piano lessons as a boy. His parents wanted him to have 
a military career and sent him to a cadet school in St. Pe- 
tersburg. Mussorgsky entered the army in 1856. The 
next year, he joined a group of young composers in St. 
Petersburg. These men later became known as The Five. 
Mily Balakirev, the leader of the group, urged Russian 
musicians to stress their national heritage in their music. 

In 1858, Mussorgsky left the army so that he could de- 
vote himself to music. He had a somewhat disorganized 
method of composing and left many projects unfin- 
ished. They included the operas The Fair of Sorochinsk 
and Khovanshchina, which were completed by other 
composers. 

Mussorgsky was a fine pianist and composed many 
works for the piano, His major piano compositions in- 
clude Pictures at an Exhibition (1874), This work is best 
known in an orchestration written by the French com- 
poser Maurice Ravel in 1922. Mussorgsky also had a gift 
for setting everyday Russian speech to music, He com- 
posed many series of songs, among them The Nursery 
(1868-1872) and Songs and Dances of Death (1875-1877). 

Mussorgsky’s harmonies were so daring that his 
friend Nikolai Rimsky-Korsakov revised much of Mus- 
sorgskys work after his death. Today, most orchestras 
and Opera companies perform Rimsky-Korsakov's ver- 
sions of such works as Boris Godunov and the tone 
Poem Night on Bald Mountain (1872). 

See also Opera (The opera repertoire). 

Mustafa Kemal Pasha. See Atatürk, Kemal. 
Mustang is the name of certain horses that roamed 
Over parts of the American West. Mustangs are de- 
scendants of Spanish horses brought to America by the 
Spanish explorers. Mustang perhaps came from the 
Spanish word mestefios, meaning strayed, or owner- 
less, horses, 

See also Cowboy (His horse); Horse (Wild horses). 


Mustapha bin Datu Harun (1918- _), a Malay pol- 
itician, was chief minister of the Malaysian state of 
Sabah from 1967 to 1975. In this post, he defied the Ma- 
laysian government by turning Sabah into his own per- 
sonal sphere of operations. He made money from his 
control of the local timber industry. He also supported ° 
the Muslim rebels in southern Philippines, and hinted 
that Sabah might leave the Federation of Malaysia. The 
Malaysian government reacted vigorously against him. 
In 1975, Mustapha bin Datu Harun yielded to strong 
pressure and resigned. 

Mustapha bin Datu Harun was born in the Kudat dis- 
trict, at the northern tip of Sabah. During World War II 
(1939-1945), the Japanese occupied Sabah, which was 
then known as British North Borneo, Mustapha bin Datu 
Harun joined the guerrillas and fought against the Japa- 
nese. 

Mustard is the name of a family of leafy, annual plants 
that grow in temperate regions. People use a powder 
made from the seeds of certain kinds of mustard plants 
in salad dressing, to flavour meat, and in preparing pick- 
les and some kinds of fish. 

Mustard has deep-green leaves that are large, thick, 
and rather jagged in shape. The leaves may be har- 
vested while still tender, and eaten as greens. If the 
leaves are not harvested, the plant soon sends up a 
strong seed stalk and becomes unfit to eat. 

Black mustard grows to a height of 1.8 metres or 
more. Black mustard plants have bright yellow flowers, 
with smooth pods that lie close to the stem. Manufactur- 
ers use their dark brown seeds in commercial mustard 
products. 

White mustard grows only about 60 to 90 centimetres 
in height. The plant has stiff branching stems, hairy 
leaves, bristly pods, and small brilliant yellow flowers. 
Its seeds are yellowish. The seedlings of white mustard 
are often eaten in “mustard and cress’. 

Mustard greens are an excellent source of vitamins A, 
B, and C. In addition, their bulk and fibre tend to have a 
mildly laxative effect. The oil which mustard seeds con- 
tain gives the substance its high flavour. It also makes 
mustard a valuable household remedy. Mixed with 


The leaves of the mustard plant make an excellent vegetable. 
The powdered seeds are used in a popular relish. 


warm water, mustard can be used to cause vomiting. It 
can also be used in a plaster to relieve pain. 

Scientific classification. Mustards belong to the mustard 
family, Cruciferae (Brassiaceae). The common white mustard is 
Brassica hirta. Black mustard is B. nigra. Most mustards used for 
greens are Indian mustard, B. juncea. 


Mustard gas. See Chemical-biological-radiological 
warfare. 

Mustering, the process of rounding up sheep and 
cattle, is an important activity on stations (large farms) in 
Australia and New Zealand. Musterers usually round up 
the animals when they need dipping, when they are to 
be sold or slaughtered, or when the sheep need shear- 
ing. Mustering is a long and difficult job, especially on 
the vast cattle stations in northwestern Australia. Many 
station owners use light aircraft to locate their animals. 
Musth. See Elephant (Musth). 

Mutation is a change in the hereditary material of an 
organism's cells. By altering this material, a mutation 
changes certain traits. Some mutations produce obvious 
changes. For example, the variety of grape called Con- 
cord is the result of a mutation. This mutation caused a 
wild grapevine to produce grapes that were bigger and 
sweeter than before. Mutations may be transmitted to 
future generations. 

Hereditary material consists of genes and chromo- 
somes. Genes, which are composed of a substance 
called deoxyribonucleic acid (DNA), determine the he- 
reditary traits of an organism. The genes are lined up 
along the chromosomes, which are microscopic thread- 
like bodies. 

A mutation can affect an individual gene or an entire 
chromosome. A gene mutation is caused by slight 
chemical changes in DNA. Sickle cell anaemia is a blood 
disease caused by a gene mutation. The mutation causes 
a minor change in the DNA of a gene that controls the 
production of a person's red blood cells. A chromo- 
some mutation occurs if the number or arrangement of 
chromosomes changes. Down's syndrome, also called 
Mongolism, is a mental and physical disorder caused by 
a chromosome mutation. The disorder occurs if a per- 
son is born with one extra chromosome. 

Scientists do not know what causes most mutations, 
even though these changes occur at known rates. Some 
mutations are caused by such agents as ultraviolet light, 
X rays, and certain chemicals. Agents that cause muta- 
tions are called mutagens. The type of mutation that will 
be caused by a mutagen cannot be predicted. 

An organism can pass a mutation on to its offspring 
only if the mutation affects cells that produce eggs or 
sperm. This type of mutation is called a germinal muta- 
tion. The other type of mutation, called a somatic muta- 
tion, occurs in other cells of the body. 

A mutation may or may not have a visible effect on 
the organism that carries it. Most mutations that cause a 
visible change are harmful. However, some of these mu- 
tations enable an organism to survive and reproduce 
better than other members of its species. Such benefi- 
cial mutations—if they are germinal—are the basis of 
evolution. If the mutant organism passes a beneficial 
trait on to its offspring, they also will have an advantage 
in survival and reproduction. After many generations, 
most members of the species will have the trait. 

Breeders use mutations to produce new or improved 
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species of crops and livestock. They do this by breeding 
certain plants and animals that have one or more favour- 
able mutations. 

Related articles in World Book include: 


Breeding Evolution (Heredity) 

Cell (Metabolic diseases) Heredity 

Cosmic rays (Effects of cosmic. Races, Human (Mutations) 
rays) Sport 


Mutiny is any unlawful attempt by military personnel 
to seize or set aside military authority. The term often re- 
fers to an unlawful attempt by a crew to take command 
of a naval ship. Mutiny may involve the use of violence 
or creation of a disturbance by one or more persons 
acting individually. The second type of mutiny involves 
two or more people who jointly refuse to obey orders 
or perform military duties. This type of mutiny need not 
involve a disturbance. In some countries, the maximum 
punishment for mutiny is death. See also Bligh, William. 
Mutiny on the Bounty. See Bligh, William. 
Mutsuhito (1852-1912) reigned as emperor of Japan 
from 1867 to 1912. Japan developed into an industrial 
and military power during his reign. He introduced 
Western ideas into Japan. 

He began his reign in a period of confusion. Japan 
had been ruled by shoguns, or ruling lords, for hun- 
dreds of years (see Shogun). Japanese noblemen per- 
suaded the shogun to resign in 1867, and restored the 
ruling power to Emperor Mutsuhito. He adopted as his 
title Meiji (enlightened rule). He is known as the Meiji 
emperor. See Japan (History). 

Mutsuhito set out to equal the military and economic 
power of the West. His government sponsored indus- 
tries, gave the farmers title to their land, instituted edu- 
cation for all his people, and developed up-to-date mili- 
tary forces. He introduced a strong, Prussian-style 
constitution. 

Japan defeated China in 1895, and Russia in 1905. Mu- 
tsuhito made an alliance with England in 1902, and 
added Korea to Japan's territory in 1910. These develop- 
ments established Japan as a great power. 

Mutsuhito was born in Kyoto, a year before the expe- 
dition led by U.S. naval officer Commodore Matthew 
Perry opened Japan to western influence. Mutsuhito was 
enshrined as a god after his death. 

See also Tokyo (Shrines and temples; picture). 
Mutton is meat obtained from sheep that are more 
than a year old and, in most cases, weigh more than 45 
kilograms. Mutton differs from lamb, which is the meat 
obtained from sheep that are less than a year old. Mut- 
ton is less tender and has a stronger flavour than lamb. 
it also has a darker colour than lamb. 

Mutton is a good source of protein, B vitamins, phos- 
phorus, and iron. It is a popular food in Australia, Great 
Britain, and New Zealand. 

See also Lamb. 

Mutton bird is the name of a few species of shearwa- 
ter that are eaten for food (see Shearwater). Mutton 
birds are dark brown-plumaged sea birds. These birds 
fly from as far as Japan and Alaska to nest in islands in 
the Southern Hemisphere. They nest in burrows and lay 
single white eggs. 

The short-tailed shearwater is harvested for food in 
large numbers every year from the islands of Bass Strait, 
between the Australian continent and Tasmania. The 
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Maoris on Stewart Island in New Zealand harvest the 
sooty shearwater. Early European settlers in the Pacific 
called shearwaters mutton birds because they said the 
birds tasted like mutton. 

Scientific classification. Mutton birds belong to the shear- 
water family, Procellariidae, genus Puffinus. The short-tailed 
shearwater is P. tenuirostris. The sooty shearwater is P. griseus. 
Mutualism. See Symbiosis. 

Mwanamutapa Empire. See Zimbabwe (History). 
Myalgic encephalomyelitis (ME), also known as 
chronic fatigue syndrome, is a disorder that affects 
many adults. It is characterized by severe fatigue, which 
may recur periodically or be present constantly for sev- 
eral months or more. During these periods, patients typ- 
ically lack the energy to perform most of their desired 
daily activities. Other common symptoms include pain 
in the muscles and joints, headache, mental confusion, 
depression, anxiety, and irritability. A diagnosis requires 
finding the majority of these symptoms and ruling out 
other possible causes. 

The cause of myalgic encephalomyelitis is not known. 
Some researchers have linked the disorder with tempo- 
rary disruptions in the normal function of /ymphocytes, 
blood cells that play a major part in the body's infection- 
fighting immune system. Emotional or physical stress 
may trigger or exaggerate these disruptions, which 
weaken the immune system and thus enable certain vi- 
ruses that are dormant in the body to become reacti- 
vated. The Epstein-Barr virus is one such virus that has 
been associated with ME (see Epstein-Barr virus). But 
viral activity has not been found in all people diagnosed 
with the disorder. Some researchers believe ME may be 
caused by an imbalance of substances produced by the 
immune system as it struggles against stress or aller- 
gies. Treatment for the disorder is still experimental. 
Most medical treatment tries to bring the immune func- 
tion back to normal with drugs. 

Myall Creek murders took place at Myall Creek sta- 
tion, near Inverell, New South Wales, Australia, in 1838, 
Cattle station workers murdered 28 Aboriginal men, 
women, and children, The killings followed several mur- 
ders of white shepherds and hutkeepers by Aborigines 
in the Namoi and Gwydir districts of northern New 
South Wales. The Myall Creek murderers were brought 
to trial. Seven were found guilty and hanged. 
Myanmar, Union of. See Burma. 

Myasthenia gravis is a noncontagious disease char- 
acterized by weakness of the skeletal muscles. This 
weakness increases with physical activity but can be 
partially relieved by rest. The disease afflicts all age 
groups and both sexes, but it occurs most frequently 
among women from 15 to 30 years old and men 40 to 70 
years old. 

Myasthenia gravis affects primarily the skeletal mus- 
cles of the face, neck, arms, and legs (see Muscle), 
Symptoms may include a drooping eyelid, weakness of 
the arms and legs, and difficulty in breathing and chew- 
ing. Diagnosis can be difficult because the early symp- 
toms are slight and may come and go. 

Most researchers believe myasthenia gravis results 
from a defect at a neuromuscular junction, the point 
where a nerve impulse is transmitted to a muscle. Nor- 
mally, a substance called acety/choline is released from 
the nerve ending. This substance becomes attached to 


receptor molecules in the muscle, causing the muscle to 
contract. In myasthenia gravis, something interferes with 
the nerve-to-muscle connection. Many researchers sus- 
pect that myasthenia gravis is an autoimmune disease. In 
such diseases, the body's immune system, which nor- 
mally attacks harmful bacteria and viruses, attacks the 
body's own tissues. The immune system appears to de- 
stroy the receptor molecules in the muscles. 

With medication, most victims of myasthenia gravis 
can live almost completely normal lives. Doctors treat 
symptoms of the disease with drugs called anticholines- 
terases. The use of cortisone drugs may also be helpful. 
Removal of the thymus, a part of the immune system, 
may aid victims, particularly during the early stages of 
the illness. In certain advanced cases, doctors withdraw 
the victim's blood and cleanse it of the immune sub- 
stances that may be attacking the muscle receptors. The 
purified blood is then transfused back into the patient's 
body. /mmunosuppressive drugs, which interfere with 
the functioning of the body's immune system, are also 
used in treatment of the disease. 

Mycenae was a city in ancient Greece, located 10 kilo- 
metres north of Argos in the southern peninsula. Ger- 
man archaeologist Heinrich Schliemann uncovered five 
royal graves at the site of Mycenae in 1876, This discov- 
ery started the study of the Bronze Age on the Greek 
mainland. These graves, known as the Shaft Graves, con- 
tained jewels, bronze weapons, and other bronze, gold, 
and silver objects. 

Mycenae was the leading political and cultural centre 
on mainland Greece from about 1400 to 1200 B.C. The 
Late Bronze Age on the Greek mainland from 1550 to 
1100 B.C. is often called the Mycenaean period. The city 
became famous for its royal palace, walled fortress, and 
beehive-shaped tombs for kings. The tombs can still be 
seen. Mycenae collapsed during the late 1100's B.C, 
probably as a result of natural disasters and barbarian 
invasions. The city never regained its power. 

See also Architecture (Classical architecture); Ship 
(History [Minoan and Mycenaean ships). 

Mycotoxin is any one of a number of poisonous 
chemicals produced by fungi. Mycotoxins form on 
mouldy food crops and other plants, though not all 
moulds produce mycotoxins. Crops most often infected 
by mycotoxins include maize, rice, wheat, and peanuts. 
Foods or livestock feed made from contaminated crops 
can poison people and animals. Meat and milk products 
from animals that have eaten infected grain also may 
harm humans. Government agencies in many countries 
check mycotoxin levels in food and animal feed. 

Dampness promotes the formation of moulds that 
produce mycotoxins. Such moulds tend to develop in 
hot, humid regions, but they can also form in cold cli- 
mates. During the 1940's, for example, thousands of peo- 
ple in the Soviet Union (the former name of Russia and 
its surrounding republics) died from eating grain that 
was left in snow-covered fields over the winter and be- 
came contaminated. Proper harvesting, drying, and stor- 
age of crops help prevent moulds that produce myco- 
toxins from forming. h 

Research on a group of mycotoxins called aflatoxins 
has suggested that mycotoxins cause other illnesses be- 
sides food poisoning. For example, laboratory animals 
fed aflatoxins have developed liver cancer. 


Myelitis, is inflammation of the spinal cord or bone 
marrow. It is often caused by a virus or other infection. 
Poliomyelitis is one form of myelitis. Other forms in- 
clude multiple sclerosis and rabies, Symptoms of myeli- 
tis diseases often include backache and paralysis. 
Myer Music Bowl is a large open-air auditorium in 
King's Domain, Melbourne, Australia. It can seat 2,000 
people in the excavated area sheltered by a huge can- 
opy. Another 20,000 can sit on the sloping lawns. The 
bowl was built in 1959 using a fund set up by the Mel- 
bourne retail store owner Sidney Baevski Myer. 
Mynah is the name of several kinds of birds in the star- 
ling family. Mynah birds are native to India, Burma, and 
other parts of Asia. 

The common mynah is about the size of a large 
thrush. Its colours range from rich wine-brown on the 
lower breast to deep black on the head, neck, and 
upper breast. It has a splash of white on the lower edge 
of its wings, and its bill and legs are a bright yellow. This 
mynah feeds on plants, insects, and worms. It often 
builds its nest in crevices of buildings. It is a noisy bird 
that is common about gardens and buildings. It is often 
seen among chickens or perched on the backs of cattle. 
People have released the common mynah into the wild 
in many tropical Pacific islands, including Hawaii, where 
the bird is now abundant. 

Hill mynahs, also known as talking mynahs, are some- 
times kept as pets. Many talking mynahs imitate the 
human voice, and can talk, sing, and whistle. 

Scientific classification. Mynahs are in the starling family, 
Sturnidae. The common mynah is Acridotheres tristis. The hill 
mynah is Gracula religiosa. 

Myocardial infarction. See Coronary thrombosis. 
Myocarditis is an inflammation of the heart muscle. 
This muscle, called the myocardium, performs the 
pumping work of the heart. Mild cases of myocarditis 
may remain undetected. Severe cases can lead to heart 
failure, a condition in which the heart cannot pump 
enough blood for the body's needs. 


The hill mynah can imitate human speech even better than a 
parrot can. This glossy, purplish-black bird measures 30 to 38 


centimetres long. 
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Myocarditis has many causes, but most cases result 
from other illnesses. The microorganisms that cause 
such diseases as hepatitis, influenza, and poliomyelitis 
may travel through the bloodstream to the heart and 
produce myocarditis. Other causes include rheumatic 
fever, alcoholism, and reactions to drugs. 

Many symptoms of heart disease may accompany 
myocarditis. These symptoms include weakness, short- 
ness of breath, and accumulation of fluids in the body. 
Irregular heartbeats and enlargement of the heart may 
also accompany myocarditis. Doctors can detect these 
two signs with X rays and e/ectrocardiograms (measure- 
ments of heart activity). 

Treatment of myocarditis begins with treating the 
cause, if it can be determined, If heart failure occurs, 
doctors prescribe complete rest, a low-salt diet, and 
certain drugs. Many patients recover completely from 
myocarditis, Others live for years with the condition. 
Some myocarditis patients die from heart failure or from 
other kinds of heart damage. 

Myoelectricity. See Artificial limb (Control of artifi- 
cial limbs; picture: A myoelectric artificial arm). 
Myopia, also called shortsightedness, is a visual defect 
in which a person can see nearby objects clearly, but 
distant vision is blurred. In a person with normal vision, 
light rays reflected or given off by an object come to- 
gether on the eye's retina and form a clear visual image. 
The eye of a myopic person brings distant objects into 
focus in front of the retina, and so the image formed is 
blurred. By bringing the object nearer, the focus is 
pushed backward onto the retina. 

Myopic people can wear glasses to correct their dis- 
tant vision. These glasses are thicker at the edges and 
thinner in the middle. They cause light rays to move 
apart so the focus point is pushed back to the retina. 
Many myopic people wear contact lenses, which pro- 
vide better peripheral vision than do glasses. 

In the mid-1970s, a surgical procedure called radial 
keratotomy was developed to correct myopia by reshap- 
ing the cornea (clear tissue covering the eyeball). Al- 
though radial keratotomy may eliminate the need for 
corrective lenses, its long-term effects are unknown. 

Very few babies are myopic. The defect usually devel- 
ops in childhood and adolescence. Myopia is thought to 
be hereditary. 

See also Glasses; Eye (picture: Shortsightedness). 

, Alva Reimer (1902-1986), a Swedish diplo- 
mat and sociologist, gained fame for promoting nuclear 
disarmament and world peace. From 1962 to 1973, she 
headed Sweden's delegation to the United Nations Dis- 
armament Conference in Geneva, Switzerland. Myrdal 
shared the 1982 Nobel Peace Prize with Alfonso Garcia 
Robles of Mexico. She was the author of The Game of 
Disarmament (1976) and War, Weapons, and Everyday 
Violence (1977), plus several other books and numerous 
articles on disarmament. 

Myrdal was born in Uppsala, Sweden. She graduated 
from the University of Stockholm and received a mas- 
ter’s degree from the University of Uppsala. Myrdal be- 
came Sweden's first woman ambassador. Her husband 
was the sociologist and economist Gunnar Myrdal. 
Myrdal, Gunnar (1898-1987), was a Swedish sociolo- 
gist and economist. He became famous for his thorough 
studies of major world problems. His book An American 
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Dilemma: The Negro Problem and Modern Democracy 
(1944) is considered an outstanding study of race rela- 
tions in the United States. Myrdal’s studies of the eco- 
nomic and social development of underdeveloped na- 
tions led him to write Asian Drama: An Inquiry into the 
Poverty of Nations (1968). This book tries to explain why 
so many people of southern Asia are poor, and what, if 
anything, can be done about it. 

Myrdal shared the 1974 Nobel Prize for economics 
with Friedrich von Hayek of Austria. 

Karl Gunnar Myrdal was born in Gustafs, near Sand- 
viken, Sweden. He received a law degree and a doctor 
of laws in economics degree from the University of 
Stockholm. 

Myrrh is a fragrant resin extracted from certain trees 
and shrubs. The myrrh referred to in the Bible (Matt. 2) is 
found in north east Africa and the Middle East. Its resin 
is collected and used in incense, perfumes, and medi- 
cines. Another species from the Middle East, Mecca 
myrrh, is the source of balm of Gilead. The African 
myrrh tree yields a similar gum resin, called bdellium, 
used in varnishes and medicine. 


Scientific classification. Trees yielding myrrh belong to the 
genus Commiphora, Myrrh of the Bible is Commiphora abys- 
sinica; balm of Gilead comes from C opobalsamum; the African 
myrrh tree is C africana. 


Myrtle is an attractive evergreen shrub or small tree. It 
grows wild in the Mediterranean region of southern Eu- 
rope and north Africa, Myrtle has shiny, deep-green 
leaves and fragrant white flowers, It is a popular garden 
plant, particularly in areas where the winters.are mild. 
The myrtle plant was revered by the ancient Greeks, 
who used it in festivals. 

The flowers and oil-rich fruit are used in the perfume 
industry and in medicine. Myrtle wood is used to make 
walking sticks and furniture, and the roots are used for 
tanning leather. 

Scientific classification. Myrtle belongs to the myrtle fam- 
ily, Myrtaceae, It is Myrtus communis, 

See also Bayberry; Guava; Pimento. 

Mysteries, in religion, are secret ceremonies, They 
may be witnessed or participated in only by people who 
belong to, or are about to join, the group that practises 
them. Mysteries have been part of many religions. The 
secrets of early mysteries were so well kept that our 
knowledge of them is incomplete. 

Mysteries were important in ancient Greece and in 
ancient Rome, beginning in the 600s B.C. One of the 
most famous Greek mysteries was practised by a cult in 
the city of Eleusis near Athens, In late summer, mem- 
bers of the cult performed what were known as the El- 
eusinian Mysteries. These mysteries were based on the 
worship of Demeter—the goddess of agriculture, fertil- 
ity, and grain. Initiation into the cult included a symbolic 
cleansing in seawater. Those who joined the cult were 
promised happiness in an afterlife. 

In ancient Rome, mysteries were practised by mem- 
bers of a cult called Mithraism, Mithraism, which was 
practised only by men, became popular among Roman 
soldiers. Cult members worshipped Mithra, the god of 
light who was originally worshipped by inhabitants of 
Persia and India. Initiation into Mithraism included a 
symbolic washing in the blood of a sacrificial animal. 

Other mysteries practised in ancient times were con- 


nected with the worship of the god Dionysus in Greece 
or the goddesses Cybele and Isis in Rome. Mysteries 
also became part of religious worship in early Christian- 
ity. Christians received the Eucharist in secret rituals, 
However, after Christianity became the official religion 
of the Roman Empire in the early 300's, the sacraments 
became more public. 

See also Demeter; Mithra. 

Mystery play, a form of Biblical drama, was popular 
in England from the 1370's until about 1600. Mystery 
plays were produced and acted by local trade and craft 
organizations called guilds. 

Mystery plays dramatized stories from both the Old 
and New Testaments. Popular subjects included the life 
of Christ, Adam and Eve, Abraham and Isaac, and Noah 
and the Flood. Many mystery plays combined biblical 
scenes with references to local places and events, The 
plays were staged outdoors, probably on large carts 
called pageant wagons. Mystery plays were presented 
in cycles of several related dramas. A cycle may have 
taken one or two days to perform. 

The authors of mystery plays, though unknown, were 
probably members of the guild. Texts of cycles of mys- 
tery plays from the towns of Chester, Wakefield, and 
York have been preserved. 

See also Drama (Medieval drama); Miracle play; Mo- 
rality play. 

Mystery story. See Detective story. 

Mysticism is the belief that God or spiritual truths can 
be known through individual insight, rather than by rea- 
soning or study, All the major religions include some 
form of mysticism. 

A person who has mystical experiences is called a 
mystic, Most mystics find such experiences difficult to 
describe. Many say they have visions or hear inner 
voices that reveal a spiritual truth. Some mystics feel that 
their spirits fly out of their bodies or become possessed 
by a higher power. During these experiences, mystics 
may feel ecstasy or great peace. 

Mystics differ in their practice and experiences, even 
within the same religion. However, most mystics share 
three basic goals: (1) knowledge of a spiritual reality that 
exists beyond the everyday world, (2) spiritual union 
with some higher power, and (3) freedom from selfish 
needs and worldly desires, To attain these goals, most 
mystics undergo some form of self-discipline. For exam- 
ple, they may isolate themselves from material comforts 
and other people. In addition, their discipline may in- 
volve extremes of mental and physical activity. Buddhist 
mystics may meditate for hours or even days without 
moving, Jews who belong to the Hasidic group often 
shout and twist their bodies while praying. Some mem- 
bers of the Islamic Sufi sect go into a trance as they per 
form a whirling dance. k 

Mysticism has played a prominent role in many reli- 
gions. Devout Buddhists and Hindus may dedicate their 
lives to the mystical search for direct spiritual experi- 
ence. Christian mystics have included several Roman 
Catholic saints and the Quakers. In Islam, Judaism, and 
other religions that emphasize the role of a supreme 
God, mystics may believe that their experiences result 
from divine actions, In religions in which many gods are 
worshipped, such as Hinduism and Taoism, mystics may 
attribute their insights to their own individual efforts. 
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The gods and goddesses of mythology served many functions. The 


Greeks worshiped Athena, /eft, as the goddess of wisdom and warfare. Hin- 


dus repres 


Mythology 


Mythology. People have always tried to understand 
why certain things happen. For example, they have 
wanted to know why the sun rises and sets and what 
causes lightning. They have also wanted to know how 
the earth was created and how and where humanity first 
appeared. 

Today, people have scientific answers and theories 
for many such questions about the world around them. 
But in earlier times, people lacked the knowledge to 
provide scientific answers. They therefore explained nat- 
ural events in terms of stories about gods, goddesses, 
and heroes. For example, the Greeks had a story to ex- 
plain the existence of evil and trouble. The Greeks be- 
lieved that at one time the world’s evils and troubles 
were trapped in a box. They escaped when the box was 
opened by Pandora, the first woman. Such stories are 
known as myths, and the study of myths is called my- 
thology. In some parts of the world, myths are still used 
to explain scientific facts about our world. 

In early times, every society developed its own myths, 
which played an important part in the society's religious 
life. This religious significance has always separated 
myths from folk tales and legends. The people of a soci- 
ety may tell folk tales and legends for amusement, with- 
out believing them. But they usually consider their 
myths sacred and completely true. 

Most myths concern divinities (divine beings). These 
divinities have supernatural powers— powers far greater 


ent their god Ganesh, centre, with the head of an elephant. The 
Egyptian god Anubis, right helped judge the souls of dead people. 


than any human being has. But in spite of their supernat- 
ural powers, many gods, goddesses, and heroes of my- 
thology have human characteristics. They are guided by 
such emotions as love and jealousy, and they experi- 
ence birth and death. A number of mythological figures 
even look like human beings. In many cases, the human 
qualities of the divinities reflect a society's ideals. Good 
gods and goddesses have the qualities a society ad- 
mires, and evil ones have the qualities it dislikes. 

By studying myths, we can learn how different socie- 
ties have answered basic questions about the world and 
the individual's place in it. We study myths to learn how 
a people developed a particular social system with its 
many customs and ways of life. By examining myths, we 
can better understand the feelings and values that bind 
members of society into one group. We can compare 
the myths of various cultures to discover how these cul- 
tures differ and how they resemble one another. We can 
also try to understand why people behave as they do. 

For thousands of years, mythology has provided ma- 
terial for much of the world’s great art. Myths and 
mythological characters have inspired masterpieces of 
architecture, literature, music, painting, and sculpture. 


What myths are about 


Most myths can be divided into two groups—creation 
myths and explanatory myths. Creation myths try to ex- 
plain the origin of the world, the creation of human be- 
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ings, and the birth of gods and goddesses. All early so- 
cieties developed creation myths. Explanatory myths try 
to explain natural processes or events. The Norse, who 
lived in medieval Scandinavia, believed that the god 
Thor made thunder and lightning by throwing a ham- 
mer at his enemies. The ancient Greeks believed that the 
lightning bolt was a weapon used by the god Zeus. 
Many societies developed myths to explain the forma- 
tion and characteristics of geographic features, such as 
rivers, lakes, and oceans. 

Some explanatory myths deal with illness and death. 
Many ancient societies—as well as some primitive pres- 
ent-day societies—believed that a person dies because 
of some act by a mythical being. The people of the Tro- 
briand Islands in the Pacific Ocean believed that men 
and women were immortal when the world was new. 
When people began to age, they swam in a certain la- 
goon and shed their skin. They quickly grew new skin, 
renewing their youth. One day, a mother returned from 
the lagoon with her new skin. But her unexpected youth- 
ful appearance frightened her little daughter. To calm 
the child, the mother returned to the lagoon, found her 
old skin, and put it back on. From then on, according to 
this myth, death could not be avoided. 

Some myths, through the actions of particular gods 
and heroes, stress proper behaviour. The ancient 
Greeks strongly believed in moderation—that nothing 
be done in excess. They found this ideal in the behav- 
iour of Apollo, the god of purity, music, and poetry. 
Myths about national heroes also point up basic moral 
values. The story about the much respected first presi- 
dent of the United States George Washington is an ex- 
ample. His confession that he had cut down his father's 
cherry tree has no basis in fact. Yet many people like to 
believe it because it emphasizes the quality of honesty. 

Mythical beings fall into several groups. Many gods 
and goddesses resemble human beings, even though 
they have supernatural powers. These gods and god- 
desses were born, fell in love, fought with one another, 
and generally behaved like their human worshippers. 
These divinities are called anthropomorphic, from two 
Greek words meaning in the shape of man. Greek my- 
thology has many anthropomorphic divinities, including 
Aphrodite, the goddess of love, and Zeus, who was the 
most important Greek god. 


Another group of mythical beings includes gods and 
goddesses who resemble animals. These characters are 
called theriomorphic, from two Greek words meaning 
in the shape of an animal. Many theriomorphic beings 
appear in Egyptian mythology. For example, the Egyp- 
tians sometimes represented their god Anubis as a 
jackal or a dog. 

A third group of mythical beings has no specific 
name. These beings were neither completely human nor 
completely animal. An example is the famous sphinx of 
Egypt, which has a human head and a lion's body. 

Human beings play an important part in mythology. 
Many myths deal with the relationships between mor- 
tals and divinities. Some mythical mortals have a divine 
father and a mortal mother. These human characters are 
called heroes, though they do not always act heroically 
in the modern sense. Most stories about heroes are 
called epics rather than myths, but the difference be- 
tween the two is not always clear. 

Mythical places. Many myths describe places where 
demons, gods and goddesses, or the souls of the dead 
live. Most of these places are in the sky or on top of a 
high mountain. The people believed that the divinities 
could see everything, and so they located them ina 
place higher than mortals could reach. 

Mythical places exist in the mythologies of most peo- 
ples. Perhaps the most sacred place in Japanese mythol- 
ogy is Mount Fuji, the tallest mountain in Japan. During 
part of their history, the Greeks believed their divinities 
lived on a mythical Mount Olympus that was separate 
from the visible Mount Olympus, the highest mountain 
in northern Greece. 

The Greeks also believed in mythical places beneath 
the ground, such as Hades, where the souls of the dead 
lived. The Norse believed in Hel, an underground home 
for the souls of all dead people, except those killed in 
battle. The souls of slain warriors went to Valhalla, 
which was a great hall in the sky. The Eskimos believe 
that their sea goddess, Sedna, lives in a world under the 
ocean. 

Mythical symbols. In their mythologies, people used 
many symbols to help explain the world. The Greeks 
symbolized the sun as the god Helios driving a flaming 
chariot across the sky. The Egyptians represented the 
sun as a boat. 


Detail of a painting on papyrus (900s B.C); Egyptian Museum, Cairo 


The separation of the earth from the sky is described in many mythologies. According to 
Egyptian mythology, the god Shu, standing centre, raised the sky goddess, Nut, away from her 
husband, the earth god, Geb, lying down. Nut's body thus formed the heavens. 


Animals, human beings, and plants have all stood for 
ideas and events. Some peoples adopted the serpent as 
a symbol of health because they believed that by shed- 
ding its skin, the serpent became young and well again. 
The Greeks portrayed Asclepius, the god of healing, 
holding a staff with a serpent coiled around it. Today, 
the caduceus (two serpents entwined around a staff ) 
symbolizes the medical profession. In Babylonian my- 
thology, the hero Gilgamesh searched for a special herb 
that made anyone who ate it immortal. Plants can also 
have opposite meanings. In the Old Testament, Adam 
and Eve ate the forbidden fruit and lost their immortal- 


ity. 

Comparing myths. We study the similar myths of 
various societies by comparing them to one another. 
We can compare these myths on the basis of their ge- 
neric, genetic, or historical relationships. 

Generic relationships among myths are based on the 
way people react to common features in their environ- 
ment. For example, the Maoris of New Zealand and the 
ancient Greeks both had myths that described how the 
earth became separated from the sky. 

Genetic relationships. A large society may develop a 
particular myth. Then, for some reason, the society 
breaks up into several separate societies, each of which 
develops its own version of the myth. These myths have 
a genetic relationship. 

Myths about the Greek god Zeus and the ancient In- 
dian god Indra have a genetic relationship. The two 
gods resemble each other in many ways. For example, 
each is a sky god, and each uses a lightning bolt as his 
chief weapon. These similarities can be explained by the 
fact that the ancient Greeks and the people of ancient 
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India descended from a common culture, the Indo- 
European community. The Indo-Europeans lived several 
thousand years ago in the area north of the Black Sea, in 
southeastern Europe. This culture worshipped a warrior 
god who ruled the sky. One group of Indo-Europeans 
migrated westward to what is now Greece. There, they 
developed a sky god who became known as Zeus. An- 
other group of Indo-Europeans, the Aryans, migrated 
southward into northern India. They developed the war- 
like sky god Indra. 

Historical relationships appear when similar myths 
develop among cultures that do not share a common or- 
igin. For instance, many ancient Near and Middle East- 
ern societies had a myth in which several generations of 
sons overthrew their fathers, who ruled as gods or 
kings. Variations of this myth appeared in Greece and 
Iran, among the Hittites in what is now Turkey, and 
among the Phoenicians in what is now Lebanon. Many 
scholars believe all versions of the myth came froma 
Babylonian myth dating from about 2000 B.C. 

In the 700 B.C, the Greek poet Hesiod wrote a long 
poem called the Theagony. In this poem, Hesiod de- 
scribed the origin of the world and the history of the 
gods. The Theogony contains Greek myths that have ge- 
neric, genetic, and historical relationships with myths of 
other cultures. For example, Hesiod describes how the 
earth became separated from the sky. This myth is ge- 
nerically related to a similar Maori myth. Zeus, a major 
figure in the Theagony, genetically resembles the Indian 
god Indra. Hesiod also wrote about successive genera- 
tions of Greek gods being overthrown by their sons. 
This myth is historically related to similar myths in other 
cultures of the ancient Near and Middle East. 


The creation of life is the 
subject of many myths. Ac- 
cording to a Teutonic myth, 
the giant Ymir and the cow 
Audhumla became the first 
living things. They were born 
out of melting ice. Audhumla's 
milk fed Ymir. As the cow 
licked the ice for its salt, she 
freed the body of Buri, the 
first man. Buri then created a 
son, Bor. 
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Egyptian mythology 


The Nile River plays an important part in Egyptian my- 
thology. As the Nile flows northward through Egypt, it 
creates a narrow ribbon of fertile land in the midst of a 
great desert. The sharp contrast between the fertility 
along the Nile and the wasteland of the desert became a 
basic theme of Egyptian mythology. The creatures that 
live in the Nile or along its banks became linked with 
many gods and goddesses. 

The Great Ennead. The earliest information we have 
about Egyptian mythology comes from hieroglyphics 
(picture writings) on the walls of tombs, such as the 
burial chambers in pyramids. These “pyramid texts” and 
other documents tell us that from about 3200 to 2250 
B.C. the Egyptians believed in a family of nine gods. This 
family became known as the Great Ennead, from the 
Greek word ennea, meaning nine. The nine gods of the 
Great Ennead were Atum, Shu and Tefnut, Geb and Nut, 
Osiris, Isis, Nephthys, and Horus. 

The term Ennead later came to include other deities 


Important divinities in Egyptian mythology 


The ancient Egyptians portrayed many of their gods and goddesses with human bodies and the 
heads of birds or other animals. The divinities held or wore objects symbolizing their power. For 
example, the god Osiris held a sceptre and a whip, which represented the authority of gods and 
divine pharaohs. 


as well. One of these deities was Nun, who symbolized a 
great ocean that existed before the creation of the earth 
and the heavens. Another of these deities was the sun 
god, called Re or Ra. The Egyptians considered Re both 
the ruler of the world and the first divine pharaoh, 

The first god of the Great Ennead was Atum. He was 
sometimes identified with the setting sun. Atum also 
represented the source of all gods and all living things. 
Re created a pair of twins, Shu and his sister, Tefnut. 
Shu was god of the air, which existed between the sky 
and the earth. Tefnut was goddess of the dew. Shu and 
Tefnut married and also produced twins, Geb and his 
sister, Nut. Geb was the earth god and the pharaoh of 
Egypt. Nut represented the heavens. Geb and Nut mar- 
ried, but the sungod Re opposed the match and or- 
dered their father, Shu, to raise Nut away from Geb into 
the sky. Shu’s action separated the heavens from the 
earth. Nut had speckles on her body, and the speckles 
became the stars. 

The Osiris myth. In spite of their separation, Geb 
and Nut had several children. These included three of 


the most important divinities in Egyptian mythology— 
Osiris, Isis, and Seth. 

Originally, Osiris may have been god of vegetation, 
especially of the plants that grew on the rich land along 
the Nile. The goddess Isis may have represented female 
fertility. Seth was god of the arid desert. 

Geb retired to heaven. Osiris then became pharaoh 
and took Isis as his queen. Seth grew jealous of Osiris’ 
position and killed him. In some versions of this myth, 
Seth cut Osiris’ body into pieces, stuffed the pieces into 
a box, and set the box afloat on the Nile. Isis refused to 
accept her husband's death as final. She searched for 
Osiris’ remains with the aid of her sister Nephthys and 
several other gods and goddesses. Isis finally found the 
remains of Osiris. With the help of other divinities, she 
put the body together, restoring Osiris to life. Osiris 
then became god of the afterlife. 


Seth had become pharaoh of Egypt after killing Osiris. 


But Horus, son of Osiris and Isis, then overthrew Seth 
and became pharaoh. Thus, the forces of vegetation and 
creation—symbolized by Osiris, Isis, and Horus—tri- 
umphed over the evil forces of the desert, symbolized 
by Seth, But more important, Osiris had cheated death. 
The Egyptians believed that if Osiris could triumph over 
death, so could human beings. 

Other Egyptian divinities included Hathor, Horus’ 
wife; Anubis; Ptah; and Thoth. Hathor became the pro- 
tector of everything feminine. Anubis escorted the dead 
to the entrance of the afterworld and helped restore 
Osiris to life. The Egyptians also believed that Anubis in- 
vented their funeral rituals and burial procedures. Ptah 


Osiris, Egyptian god of the afterlife, judged th 
headed god Anubis uses a balance scale to weigh 
representing truth and justice, in the right bowl. Osiris, 
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invented the arts. Thoth invented writing and magical 
rituals. Thoth also helped bring Osiris back to life. 

Many animals appear in Egyptian mythology. The fal- 
con was sacred to Horus. The scarab, or dung beetle, 
symbolized Re (see Scarab). The Egyptians considered 
both the cat and the crocodile as divine. 

Between 1554 and 1070 B.C., various local divinities 
became well known throughout ancient Egypt. Some of 
them became as important as the gods and goddesses 
of the Ennead, The greatest of these gods was Amon. 
His worship originally centred in Thebes. In time, Amon 
became identified with Re, and was frequently known as 
Amon-Re. Amon-Re became perhaps the most impor- 
tant Egyptian divinity. 

The influence of Egyptian mythology. The divini- 
ties of ancient Egypt and the myths about them had 
great influence on the mythologies of many later civiliza- 
tions. Egyptian religious ideas may also have strongly af- 
fected the development of Judaism and Christianity. 

During the 1300's B.C., the pharaoh Amenhotep IV 
chose Aton as the only god of Egypt. Aton had been a 
little-known sun god worshipped in Thebes. Amenhotep 
was so devoted to the worship of Aton that he changed 
his own name to Akhenaton. The Egyptians stopped 
worshipping Aton after Akhenaton died, Yet some schol- 
ars believe the worship of this one divinity lingered 
among the Hebrews, who had settled in Egypt, and be- 
came an important part of the religion developed by the 
Hebrew leader Moses. These scholars have suggested 
that the Jewish and Christian belief in one God may 
come from the worship of Aton. See Akhenaton. 


Detail ofa papyrus scroll (about 1025 B.CÌ; Metropolitan Museum of Art, New York City 


e souls of the dead. In this scene, the jackal- 
a human heart, in the left bowl, against objects 
sitting at the right, makes the judgment. 
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Greek mythology 


The earliest record of Greek mythology comes from 
clay tablets dating back to the Mycenaean civilization, 
which reached its peak between 1400 and 1200 B.C. This 
civilization consisted of several cities in Greece, includ- 
ing Mycenae. The clay tablets describe the chief Myce- 
naean god as Poseidon. He reappeared in later Greek 
mythology as a major figure. The god Zeus, who later 
became the chief god in Greek mythology, played a 
lesser part in Mycenaean myths. 

About 1200 B.C, the Mycenaean civilization fell. Dur- 
ing the 1100's B.C., Dorians from northwestern Greece 
moved into lands that had been held by the Mycenae- 
ans. In the next 400 years, known as the Dark Age of an- 
cient Greece, the Dorian and Mycenaean mythologies 
combined, helping form classical Greek mythology. See 
Dorians. 

The basic sources for classical Greek mythology are 
three works that date from about the 700's B.C: the The- 
ogony by Hesiod and the /liad and the Odyssey, attrib- 
uted to Homer. Hesiod and Homer rank among the 
greatest poets of ancient Greece. The Theogony and the 
Iliad and Odyssey contain most of the basic characters 
and themes of Greek mythology. 

The creation myth. The 7heogony includes the most 
important Greek myth—the myth that describes the ori- 


Detail of a painting (300s B.C) on a Greek vase; the Louvre, Paris 


gin and history of the gods. According to the Theogony, 
the universe began ina state of emptiness called Chaos, 
The divinity Gaea, or Earth, arose out of Chaos. She im- 
mediately gave birth to Uranus, who became king of the 
sky. Gaea mated with Uranus, producing children who 
were called the Titans. 

Uranus feared his children and confined them within 
the huge body of Gaea. Gaea resented the imprisonment 
of her children. With Cronus, the youngest Titan, she 
plotted revenge. Using a sickle provided by Gaea, Cro- 
nus attacked Uranus and made him impotent (unable to 
breed children). Cronus then freed the Titans from in- 
side Gaea. Because Uranus was impotent, Cronus be- 
came king of the sky. During his reign, thousands of di- 
vinities were born, 

Cronus married his sister Rhea, who bore him three 
daughters and three sons. But Cronus feared that he, 
like Uranus, would be deposed by his children, He 
therefore swallowed his first five children as soon as 
they were born. To save her sixth child, Zeus, Rhea 
tricked Cronus into swallowing a stone wrapped in baby 
clothes. Rhea then hid the infant on the island of Crete. 
After Zeus grew up, he returned to challenge his father. 
He tricked Cronus into drinking a substance that made 
him vomit his children. The children had grown into 
adults while inside their father. Zeus then led his broth- 
ers and sisters in a war against Cronus and the other Ti- 


The Greek gods fought the 
giants after the gods had de- 
feated the Titans, The giants 
were born from the blood of 
Uranus, father of the Titans. In 
this scene, Zeus, centre, 
strikes at the giants with a 
thunderbolt. Hercules, kneel- 
ing, aims an arrow at a giant. 
Athena, /ower /eft, attacks an- 
other giant with her spear. 
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The Building of the Trojan Horse about 1760), an oll painting by Giovanni Domenico Tiepolo; 
Wadsworth Atheneum, Hartford, Connecticut, U.S.A. 


The Greeks built the Trojan horse, hid several soldiers inside, and left it outside the walls of 
Troy, The Trojans believed the horse was a gift from the Greeks and pulled it into the city. After 
dark, the soldiers sneaked out and opened the city gates for the Greek army. 


tans, Zeus and his followers won the war. They exiled 
the Titans in chains to Tartarus, a dark region deep 
within the earth. The victorious gods and goddesses 
chose Zeus as their ruler and agreed to live with him on 
Mount Olympus. The divinities who lived on Olympus 
became known as Olympians. 

Greek divinities can be divided into several groups. 
The earliest group was the Titans, led by Cronus. The 
most powerful group was the Olympians. Several ranks 
of divinities existed among the Olympians. The top rank 
consisted of six gods and six goddesses. The gods were 
Zeus, ruler of all divinities; Apollo, god of music, poetry, 
and purity; Ares, god of war; Hephaestus, blacksmith for 
the gods; Hermes, messenger for the gods; and Posei- 
don, god of earthquakes and the ocean. The goddesses 
were Athena, goddess of wisdom and war; Aphrodite, 
goddess of love; Artemis, Apollo's sister and goddess of 
hunting; Demeter, goddess of agriculture; Hera, sister 
and wife of Zeus; and Hestia, goddess of the hearth. 

Three important gods became associated with the 12 
Olympians, They were Hades, ruler of the underworld 
and brother of Zeus; Dionysus, god of wine and wild 
behaviour; and Pan, god of the forest and pastures. 

There were several groups of minor divinities in 
Greek mythology. Beautiful maidens called nymphs 
guarded various parts of nature. Nymphs called dryads 
lived in the forest, nymphs called naiads lived in the 
lakes, rivers, and springs, and nymphs called Nereids 
lived in the sea. Three goddesses called Fates controlled 
the destiny of every man. The Muses were nine god- 
desses of various arts and sciences. All these divinities 
became the subjects of specific myths and folk tales. 


Greek mythology also has a number of partly mortal, 
partly divine beings called demigods. Heracles (called 
Hercules by the Romans) probably ranked as the most 
important demigod. Heracles symbolized strength and 
physical endurance. Another demigod, Orpheus, be- 
came known for his beautiful singing. 

Most Greek gods, goddesses, demigods, and other 
divinities became the subjects of cu/ts (rituals of wor- 
ship). Many cults became associated with cities. People 
of Delphi, famous for its oracle (prophet), especially 
worshipped Apollo (see Delphi). People of Athens 
looked to Athena as their protector. Ephesus became 
the centre of the cult of Artemis. The Temple of Artemis 
there was one of the Seven Wonders of the Ancient 
World (see Seven Wonders of the Ancient World). 

Greek heroes became almost as important as the di- 
vinities in Greek mythology. Heroes were largely or en- 
tirely mortal. They were born, grew old, and died. But 
they still associated with the divinities. Many heroes 
claimed gods as their ancestors. 

Most Greek heroes and heroines can be divided into 
two main groups. The first group came before the Tro- 
jan War, and the second group fought in the war. 

The most famous heroes before the Trojan War in- 
clude Jason, Theseus, and Oedipus. Jason led a band of 
heroes called the Argonauts on a search for the fabu- 
lous Golden Fleece, the pure gold wool of a sacred ram. 
Theseus killed the Minotaur, a monster with the body of 
a man and the head of a bull. Oedipus, the king of 
Thebes, unknowingly killed his father and married his 
mother. Oedipus’ story has been popular with artists 
and writers for more than 2,500 years. 
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Detail of a marble relief from a 
Greek coffin; the Louvre, Paris 


The Muses were Greek goddesses of the arts and sciences. 
They included Terpsichore (dance), holding a lyre; Urania (as- 
tronomy), with a globe; and Melpomene (tragedy), with a mask. 


The Trojan War was fought between Greece and the 
city of Troy. The war began after Helen, wife of the king 
of Sparta, fled to Troy with Paris, son of the Trojan king. 
The Greeks organized an army to attack Troy and bring 
Helen back to Greece. Our knowledge of the war comes 
chiefly from the /liad and Odyssey. 

The Greek heroes who participated in the Trojan War 
included Agamemnon, the commander in chief; Mene- 


Greek and Roman divinities 


Painting (420 to 410 B.C) on a Greek cup; courtesy of 
the Museum of Fine Arts, Boston 


The centaurs, in Greek mythology, were part human and part 
horse. In one myth, pictured here, a centaur attempted to attack 
Deianira, the wife of Hercules. But Hercules rescued her. 


laus, Helen's husband; and Odysseus (Ulysses in Latin), 
the clever general who formed a plan that finally led to 
Troy's defeat. Achilles was the most famous Greek war- 
rior, and the major Trojan heroes were Hector and Paris. 
The gods and goddesses participated in the war almost 
as much as the heroes. Nearly all the divinities sided 
with the Greeks. The major exception was the goddess 
of love, Aphrodite. 


Many gods and goddesses of Greek mythology held similar positions in Roman mythology. For ex- 
ample, each mythology had a goddess of love. The Greeks called her Aphrodite. The Romans 
called her Venus. The table below lists the most important Greek and Roman divinities. 


Greek 
Aphrodite . 
Apollo 
Ares.. 
Artemis . 
Asclepius . 
Athena 
Cronus .. 


Demeter .. oe 

Dionysus Bacchus 
Eros... Cupid 

Gaea .. Terra . 
Hephaestus Vulcan 
Hera .. 

HOMES ih N VET A Mercurys ieissa 
Hestia .... . Vesta .... 
Hypnos .. . Somnus . 
Pluto, or Hades « Pluto, Ois, o1 
Poseidon ... . Neptune 
RGA IETA IOTA darts 

Uranus . 

Zeus ... 


Position 

. Goddess of love 

God of light, medicine, and poetry 

. God of war 

. Goddess of hunting and childbirth 

. God of healing 

. Goddess of crafts, war, and wisdom 7 
. In Greek mythology, ruler of the Titans and father of Zeus; 
in Roman mythology, also the god of agriculture 

. Goddess of growing things 

. God of wine, fertility, and wild behaviour 

. God of love 

. Symbol of the earth and mother and wife of Uranus 

. Blacksmith for the gods and god of fire and metalworking 
. Protector of marriage and women. In Greek mythology, 
sister and wife of Zeus; in Roman mythology, wife of 
Jupiter 


Veaeees Messenger for the gods; god of commerce and science; 


and protector of travellers, thieves, and vagabonds 

+.. Goddess of the hearth 
. God of sleep 

- God of the underworld 

.. God of the sea. In Greek mythology, also god of earth- 
quakes and horses de 

Wife and sister of Cronus. In Roman mythology, also go 
dess of plenty and fertility. 

... Son and husband of Gaea and father of the Titans 

.. Ruler of the gods 


Roman mythology 


To many people, Roman mythology largely seems a 
copy of Greek mythology. The Romans had come into 
contact with Greek culture during the 700s B.C, and af- 
terward some of their divinities began to reflect the 
qualities of Greek gods and goddesses. But before that 
time, the Romans had developed their own mythology. 
In fact, many of the basic similarities between Roman 
and Greek mythology can be traced to the common 
Indo-European heritage shared by Rome and Greece. 

Roman divinities. Before the Romans came into con- 
tact with Greek culture, they worshipped three major 
gods—Jupiter, Mars, and Quirinus. These gods are 
known as the archaic triad, meaning old group of three. 
Jupiter ruled as god of the heavens and came to be 
identified with Zeus. Mars was god of war. He occupied 
amuch more important place in Roman mythology than 
did Ares, the war god in Greek mythology. Quirinus ap- 
parently represented the common people. The Greeks 
had no similar god. 

By the late 500's B.C, the Romans began to replace 
the archaic triad with the Capitoline triad—Jupiter, Juno, 
and Minerva. The triad’s name came from the Capitoline 
Hill in Rome, on which stood the main temple of Jupiter. 
In the new triad, Jupiter remained the Romans ' chief 
god. They identified Juno with the Greek goddess Hera 
and Minerva with Athena. 

Between the 500s and 100s B.C., additional Roman 
mythological figures appeared, nearly all based on 
Greek divinities. These Roman divinities, with their 
Greek names in parentheses, included Bacchus (Diony- 
sus), Ceres (Demeter), Diana (Artemis), Mercury (Her- 
mes), Neptune (Poseidon), Pluto (Hades), Venus (Aphro- 
dite), and Vulcan (Hephaestus). 

In addition to Greek-inspired divinities, the Romans 
worshipped many native gods and goddesses. These in- 
cluded Faunus, a nature spirit; Februus, a god of the un- 
derworld; Pomona, goddess of fruit and trees; Termi- 
nus, god of boundaries; and Tiberinus, god of the Tiber 
River. 

Romulus and Remus. In their mythology, the Ro- 
mans tried to explain the founding and history of their 
nation. Thus, the Romans came to consider their divini- 
ties as historical people. The best example of this histori- 
cal emphasis is the story of Romulus and Remus, the 
mythical founders of Rome. 

The ancient Romans believed that Romulus and 
Remus were twins born of a mortal mother and the war 
god, Mars. Soon after their birth, they were set afloat in 
a basket on the Tiber River. A she-wolf found the babies 
and cared for them. Finally, a shepherd discovered the 
twins and raised them to adulthood. 

Romulus and Remus decided to build a city at the 
spot on the Tiber where the wolf had found them. In a 
quarrel, Romulus or one of Romulus’ followers killed 
Remus, Romulus then founded Rome, supposedly in 753 
B.C. 

The seven kings. According to Roman mythology, 
Romulus was the first of seven kings who ruled Rome 
from its founding until the early 500s B.C The kings 
after Romulus were Numa Pompilius, Tullus Hostilius, 
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Ancus Marcius, Lucius Tarquinius Priscus, Servius Tul- 
lius, and Lucius Tarquinius Superbus. The seven kings 
became known for various achievements. For example, 
Numa started many of Rome's basic religious institu- 
tions. Tullus Hostilius was a warlike king who con- 
quered the Albans, an Italian tribe living near Rome. 

There is little evidence that the seven early kings of 
Rome ever existed or that any of the events connected 
with their reigns ever took place. Some scholars believe 
these kings probably originated as divinities, whom the 
Romans converted into historical figures. The kings and 
the gods have many similarities. For example, Romulus 
resembles Jupiter because both were primarily rulers, 
rather than military leaders. Tullus Hostilius resembles 
Mars. ' 

The Aeneid. During the 200s B.C., the Romans tried 
to relate the origins of their divinities to Greek myths. In 
his Annales (Annals), the Roman poet Quintus Ennius 
sought to show that the hero Aeneas, a survivor of the 
destruction of Troy, came to Italy and laid the founda- 
tion of the city of Rome and its people. Between about 
30 B.C. and 19 B.C., Rome's greatest poet, Virgil, used the 
same events for his epic the Aeneid. 

The Aeneid traces the wanderings of Aeneas, who es- 
caped unharmed from the burning city of Troy. He 
stopped for a time in the city of Carthage in northern Af- 
rica. There, he rejected the love of Dido, queen of Car- 
thage. He then sailed for Italy and, in time, landed near 
the mouth of the Tiber River. After many adventures, Ae- 
neas founded a town. Aeneas’ son, Ascanius, later 
moved the town to Alba Longa, where Romulus and 
Remus were born. Virgil thus connected the founding of 
Rome with the Trojan War, a significant event in Greek 
mythology. See Aeneid. 


Relief on a Roman altar (AD. 124 Museo Nazionale 
Romano, Rome 
Romulus and Remus were the mythical founders of Rome. A 
wolf nursed the twins, /ower left, after they were abandoned as 
babies. One of the shepherds, above, later found the boys. 
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Celtic mythology 


The Celts were an ancient people of Indo-European 
origin. Most Celts lived in what is now southwestern 
Germany until about 500 B.C. They then began settling 
throughout western Europe, especially in the British 
Isles. See Celts. 

Most of our information on Celtic mythology is about 
mythical characters and events in the British Isles, par- 
ticularly in Ireland. During the Middle Ages, Irish monks 
preserved many ancient Celtic myths in several collec- 
tions of manuscripts. The most important collection of 
manuscripts is the Lebor Gabala (Book of Conquests), 
which traces the mythical history of Ireland. Another im- 
portant collection of manuscripts, the Mabinogion, 
comes from Wales. The first four stories in this collec- 
tion are called the “Four Branches of the Mabinogi.” 
These stories, together with four “Independent Native 
Tales,” describe the mythical history of Britain. The other 
three tales in the Mabinogion are medievial stories 
based on Norman French parallels. The Welsh myths 
deal with human beings who may or may not have 
magic powers; the Irish myths deal more with divinities. 

The Irish cycles, Much Irish Celtic mythology con- 
cerns three important cycles (series of related stories). 
They are (1) the mythological cycle, (2) the Ulster cycle, 
and (3) the Fenian cycle. 

The mythological cycle, the oldest cycle, is preserved 
in the Lebor Gabala. The cycle describes the early settle- 
ment of Ireland through a succession of invasions by 
five supernatural races. The most important race was the 
Tuatha De Danann, or People of the Goddess Danu. The 
Tuatha De Danann was the fourth of the five invading 
races. They defeated two other races, the Firbolgs and 
the Fomoirans, and were in turn defeated by the Sons of 
Mil, also called the Milesians. The Tuatha De Danann 
were the source of most of the divinities that the Irish 
people worshipped before they became Christians in 
the A.D. 400s. 

The Ulster cycle centres on the court of King Concho- 
bar at Ulster, probably before the time of Christ. The sto- 
ries deal with the adventures of Cuchulainn, a great Irish 
hero who can also be considered a demigod. In some 
ways, he resembled the Greek hero Achilles. But unlike 
Achilles and other Greek heroes, Cuchulainn had many 
supernatural powers. He was also a magician and poet. 

Many stories about Cuchulainn appear in the Ulster 
cycle. Probably the best known is the Táin Bó Cuailgne, 
the Cooley Cattle Raid, In this story, Queen Maeve of 
Connacht ordered a raid on Ulster to capture a famous 
brown bull. Cuchulainn single-handedly fought off the 
invaders until the queen's forces finally captured the 
bull. However, the Ulster warriors led by King Concho- 
bar came to Cuchulainn’s aid and drove the invaders out 
of the country. Queen Maeve plotted revenge against 
Cuchulainn and later used supernatural means to cause 
his death. See Cuchulainn, 

The Fenian cycle, also called the Ossianic cycle, de- 
scribes the deeds of the hero Finn MacCool, his son Os- 
sian, and Finn's band of warriors known as the Fianna. 
Finn and the Fianna were famous for their great size and 
strength. In addition, Finn was known for his generosity 


Scene from the Gundestrup caldron (80 B.C); National Museum of Denmark, Copenhagen 


The Celtic god Cernunnos protected horned animals, He is 
shown wearing horns. He holds a collar, representing cosmic 
truth, and a snake, symbolizing prosperity and good fortune. 


and wisdom. Although divine beings and supernatural 
events play a part in these stories, the central characters 
are human. Some scholars believe the events in the Fe- 
nian cycle may reflect the political and social conditions 
in Ireland during the A.D. 200's. 

The most famous story in the Fenian cycle is called 
“The Pursuit of Diarmid and Grainne.” In this story, Finn 
was to marry Grainne, the daughter of an Irish king. 
However, she fell in love with Diarmid, Finn's friend and 
nephew, and persuaded Diarmid to elope with her. Finn 
and his warriors pursued the lovers. Much of the story 
concerns the adventures of Diarmid and Grainne as they 
fled Finn. Finally, Finn caught them and indirectly 
caused the death of Diarmid. At first, Grainne hated 
Finn, but he courted her until she became his wife. See 
Finn MacCool. 

Welsh myths. Two races of beings with magical 
powers appear in Welsh mythology—the children of 
Dôn and the Children of Lifr. The Children of Dôn re- 
semble the Tuatha De Danann. Perhaps Irish Celts who 
migrated to Wales in the A.D. 400s or 500s introduced 
them into Welsh mythology. The Children of Llŷr feature 
in a tale in which they lead the men of Britain in a war 
against the Irish. The name Llŷr resembles the Irish 
word /ir (sea). 

The most famous Welsh myths concern King Arthur 
and his knights. The mythical King Arthur was probably 
based on a powerful Celtic chief who lived in Britain 
during the A.D. 500. The earliest mention of Arthur 
comes in the story of Culhwch and Olwen, one of the 


four Independent Native Tales in the Mabinogion. He 
and his knight also figure in the stories based on Nor- 
man sources. 


Teutonic mythology 


Teutonic mythology consists of the myths of Scandi- 
navia and Germany. It is sometimes called Norse mythol- 
ogy, after the Norsemen who lived in Scandinavia dur- 
ing the Middle Ages. The basic sources for Teutonic 
mythology consist of two works, called Eddas. They 
were oral poems that were written down in the 1200s 
(see Edda). Other information comes from legends 
about specific families and heroes and from German lit- 
erary and historical works of the Middle Ages. 

The creation of life. According to the Eddas, two 
places existed before the creation of life—Muspells- 
heim, a land of fire, and Niflheim, a land of ice and mist. 
Between them lay Ginnungagap, a great emptiness 
where heat and ice met. Out of this emptiness came 
Ymir, a young giant and the first living thing. A second 
creature soon appeared, a cow named Audumla. Ymir 
lived on Audumla’s milk. As Ymir matured, he gave birth 
to three beings. He bore them from his armpits and 
from one leg. The first divine family was thus born. 

Meanwhile, a second giant, Buri, was frozen in the ice 
of Niflheim. Audumla licked the ice off his body, freeing 
him, Buri created a son named Bor, who married the gi- 
antess Bestla. They had three sons—Odin, Ve, and Vili. 
The sons founded the first race of gods. 

The construction of the world. After Odin became 
an adult, he led his brothers in an attack on the giant 
Ymir and killed him. Odin then became supreme ruler of 
the world. The gods defeated the giants in battle, but 
the surviving giants planned their revenge. 

Odin and his brothers constructed the world from 
Ymir's body. His blood became the oceans, his ribs the 
mountains, and his flesh the earth. The gods created the 
first man from an ash tree and the first woman from an 
elm tree. They also constructed Asgard, which became 
their heavenly home. Valhalla, a great hall in Asgard, 
was the home of warriors killed in battle. 

Many divinities lived in Asgard. These divinities were 
called the Aesir, just as the leading Greek gods and god- 
desses were called the Olympians. The ruler of Asgard 
was Odin. Thor, Odin's oldest son, was god of thunder 
and lightning, Balder, another of Odin's sons, was god 
of goodness and harmony. Other divinities included 
Bragi, the god of poetry, and Loki, the evil son of a giant. 
The most important goddesses included Frigg, Odin's 
wife; Freyja, goddess of love and beauty; and Hel, god- 
dess of the underworld. 

A giant ash tree known as Yggdrasil supported all 
creation. In most accounts of Yggdrasil, the tree had 
three roots. One root reached into Niflheim. Another 
grew to Asgard. The third extended to Jotunheim, the 
land of the giants. Three sisters called Norns lived 
around the base of the tree. They controlled the past, 
present, and future. A giant serpent called Nitoggr lived 
near the root in Niflheim. The serpent was loyal to the 
race of giants defeated by Odin. The serpent continually 
gnawed at the root to bring the tree down, and the gods 
with it. 
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Teutonic heroes. Sigurd the Dragon Slayer probably 
ranks as the most important hero in Teutonic mythology. 
He appears in a Scandinavian version of German myths 
about a royal family called the Volsungs. Sigurd became 
the model for the mythical German hero Siegfried, who 
appears in the Nibelungenlied, a famous German epic of 
the Middle Ages. Other heroes in Teutonic mythology 
include Starkad, who was a mortal friend of Odin's, and 
the Danish warrior Hadding. See Nibelungenlied. 

The end of the world. Unlike many other major 
Western mythologies, Teutonic mythology includes an 
eschatology (an account of the end of the world), Ac- 
cording to Teutonic mythology, there will be a great 
battle called Ragnarok. This battle will be fought be- 
tween the giants, led by Loki, and the gods and god- 
desses living in Asgard. All the gods, goddesses, and gi- 
ants in the battle will be killed, and the earth will be 
destroyed by fire. After the battle, Balder will be reborn. 
With several sons of dead gods, he will form a new race 
of divinities. The human race will also be re-created. 
During Ragnarok, a man and woman will take refuge in 
a forest and sleep through the battle. After the earth 
again becomes fertile, the couple will awake and begin 
the new race of human beings. The new world, cleansed 
of evil and treachery, will endure forever. 


Mythology of the Pacific Islands 


Many thousands of islands lie scattered throughout 
the Pacific Ocean. A rich tradition of myths and mytho- 
logical figures flourished among the numerous cultures 
of the islands until the late 1800's, when many of the 
people became Christians. Some non-Christian cultures 
have retained their traditional mythologies. In addition, 
some Christians have kept parts of their native mytholo- 
gies. See Pacific Islands. 

Creation myths. Some cultures of the Pacific Islands 
believed that heaven and the earth always existed. These 
cultures therefore developed no myths about the cre- 
ation of the world. Many cultures also assumed that the 
ocean always existed. 

Some island cultures believed that gods created the 
world. Other cultures thought the world developed 
slowly from a great emptiness. According to this myth, 
the earth and the sky first existed close together and 
then separated. Several versions of the myth explain 
how this separation occurred, For example, the Maoris 
of New Zealand have a myth in which the sky, Rangi, 
loved the earth, Papa. Rangi and Papa gave birth to many 
gods, who became crushed in the embrace of their par- 
ents. To survive, the gods separated the earth and the 
sky, so that life could exist between them. 

Pacific Islands divinities. Many similarities existed 
among the major divinities of the Pacific Islands cul- 
tures. Many islanders worshipped a god called Tan- 
garoa. In Vanuatu, he and another divinity ruled the 
world jointly. In Tahiti, he was a human being who be- 
came a divinity. For a picture of a statue of Tangaroa, 
see Sculpture (Pacific Islands). 

The most famous demigod among the islands of Poly- 
nesia was Maui. According to some myths, Maui cre- 
ated the Hawaiian Islands by fishing them up from the 
ocean. One of the islands is named after him. The Poly- 
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nesians also credited Maui with teaching human beings 
how to make fire and do other useful things. 

The people of the Pacific Islands believed in the exist- 
ence of little people similar to the dwarfs and elves of 
European folklore. The Hawaiians called these people 
the menehune. Pacific Islanders believed the menehune 
were responsible for events that could not otherwise be 
explained, For example, if a worker finished a job faster 
than expected, the menehune was given the credit for 
the worker's unexplainable speed. If a wall was so old 
that nobody could remember who built it, the people 
decided the menehune must have put it up. 

Mana and taboo, The idea of mana was important in 
Pacific Islands mythology. The islanders considered 
mana an impersonal, supernatural force that flowed 
through objects, people, and places. A person who suc- 
ceeded at a difficult task had a large amount of mana. 
However, a warrior's defeat in battle showed that the 
warrior had lost mana. The islanders believed that cer- 
tain animals, people, and religious objects had so much 
mana that contact with them was dangerous for ordinary 
people. These mana-filled beings and objects were thus 
declared taboo (forbidden to touch). The islanders be- 
lieved that a person who touched a taboo object would 
suffer injury or even death. See Taboo. 


African mythology 


A wide variety of mythologies has developed among 
the many peoples that live in Africa south of the Sahara. 
Some of these mythologies are simple and primitive. 
Others are elaborate and complicated. 

The majority of African peoples worship prominent 
features in nature, such as mountains, rivers, and the 
sun. Most of these peoples believe that almost every- 
thing in nature contains a spirit. Some spirits are 
friendly, but others are not. Spirits may live in animals, 
plants, or lifeless objects, Worshippers pray or offer 
gifts to the spirits to gain their favour and obtain particu- 
lar benefits from them. 

Ancestor worship forms part of many African mythol- 
ogies. Many Africans believe that, after death, the souls 
of their ancestors are reborn in living things or in ob- 
jects. For example, some Zulu refuse to kill certain kinds 
of snakes because they believe the souls of their ances- 
tors live in those snakes, 

Magic plays a major role in the traditional religions of 
Africa, Priests have great influence among many African 
peoples because the priests are believed to have magi- 
cal powers. Many Africans wear charms to protect 
themselves from harm. 

According to several African mythologies, many di- 
vinities live in temporary homes on the earth called fe- 
tishes (see Fetish). Fetishes vary from simple stones to 
beautifully carved images. Some African groups believe 
that fetishes protect them from evil spells and bring 
them good luck. For pictures of a fetish and other ob- 
jets related to African mythology, see Sculpture (Afri- 
can), 

The Ashantis make up the largest native group in 
Ghana, a small country in western Africa. In many ways, 
their mythology illustrates African mythology in general. 
Many Ashantis believe that a supreme god called 


Wooden statue, 80 centimetres high; Musée Roy 
de FAfrique Centrale, Tervuren, Belgium (Art Reference Bureau) 


Fetish figures like this one of the Songe, a people of Zaire, are 
used to protect village property. Animal skin, beads, and other 
materials are added to increase a figure's powers. 


Nyame created the universe. Nyame heads a large 
group of divinities, most of whom descended from him. 
Some of these divinities serve as protectors of specific 
villages or regions, Others represent geographic fea- 
tures. The Ashantis regard rivers as the most sacred 
geographic feature. They also associate many divinities 
with specific occupations and crafts, such as farming 
and metalworking, 

Among the Ashanti divinities, only the earth goddess 
lacks a specific fetish. The Ashantis believe the earth it- 
self is the fetish of the earth goddess. A group of priests 
supervises the worship of fetishes. The Ashantis believe 
that their priests possess certain special powers. For ex- 
ample, according to the Ashantis, the priests can per- 
suade a fetish to speak through the lips of a human 
agent called a medium. A priest usually serves as the 
medium. For more information on African mythology, 
see Africa (Religions), 


American Indian mythology 


At the time that Christopher Columbus landed in the 
Americas, peoples that we now call American Indians 
lived throughout North and South America. The Indians 
had many different ways of life and many distinct my- 
thologies. But all the mythologies shared several fea- 
tures. Most Indians believed in the supernatural, includ- 


ing a great variety of gods. The Indians created elabo- 
rate religious ceremonies through which they hoped to 
gain supernatural powers to aid them in searching for 
food or in fighting enemies. Indian mythologies have 
many heroes who gave human beings their first laws 
and established basic social institutions. Many mytholo- 
gies describe the end of the world through some great 
disaster, such as a fire or flood, For more information on 
the religion of the Indians, see Indian, American (Reli- 
gion). 

The Aztec of central Mexico developed one of the 
most interesting mythologies. The Aztec established a 
highly advanced civilization that lasted from the A.D. 
1300's to 1521. In 1521, Spanish troops led by Hernando 
Cortés conquered the Aztec. Advanced cultures, such as 
those of the Toltec and Maya, had existed in Mexico be- 
fore the Aztec came to power. The Aztec borrowed 
many of their divinities from these earlier Indian cul- 
tures. In addition, the Aztec conquered many of the 
neighbouring Indian peoples. As these peoples became 
part of the Aztec empire, many of their divinities be- 
came part of the Aztec mythology. The Aztec thus devel- 
oped an extremely complicated mythology, composed 
of gods of earlier Indian civilizations, their own gods, 
and gods of the peoples they had conquered. 

The Aztec believed that the universe had passed 
through four ages called suns and that they were living 
in the fifth sun. The gods had ended each of the previ- 
ous suns with a worldwide disaster and then created a 
new world. At the end of the first sun, the world was de- 
stroyed by jaguars. At the end of the second sun, a hur- 
ricane destroyed the earth. At the end of the third sun, 
fire rained down from the sky and destroyed the world. 
At the end of the fourth sun, the world ended with a 
flood. The Aztec believed that they were living in the 
fifth sun, and that the world would end with a terrible 
earthquake. 

The chief Aztec divinity was probably the war god, 
Huitzilopochtli. The Aztec worshipped Tezcatlipoca, a 
sun god, under four forms, each identified with a spe- 
cific colour and direction. Almost every Indian civiliza- 
tion in Mexico worshipped the god Quetzalcóatl. The 
Aztec associated him with the arts. Tlaloc, the rain god, 
was probably the oldest god in Aztec mythology. His 
wife or sister, Chalchiuhtlicue, was goddess of running 
water. She protected newborn children, marriage, and 
innocent love. Tlazoltéotl was goddess of pleasure and 
guilty love. Farming formed the basis of the Aztec econ- 
omy, and so the people worshipped many agricultural 
divinities. The most important of these divinities were 
Centéotl, the corn (maize) god, and Chicomecéatl, the 
corn goddess. 

In Aztec mythology, souls of the dead lived in sepa- 
rate places, depending on how death occurred. For ex- 
ample, a place called Tonatiuhichan was reserved for 
warriors and victims of religious sacrifices. Other places 
were reserved for people who had drowned or for 
women who had died in childbirth. Most souls passed 
to Mictlan, an underworld ruled by Mictlantecuhtli and 
his wife, Mictlancihuatl. A statue of Xólotl, an Aztec god 
of death, is reproduced in the introduction to the Sculp- 
ture article. 
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Human sacrifice played an important role in Aztec re- 
ligion. The Aztec held great ceremonies and festivals 
during which they offered human hearts to Huitzilo- 
pochtli and the other major divinities. The Aztec slashed 
open the chests of their sacrificial victims and tore out 
their hearts. Most of the victims were prisoners of war. 
The Aztec considered the victims as representatives of 
the gods themselves. During the period up to their 
deaths, some victims were dressed in rich clothing, 
given many servants, and treated with great honour. The 
Aztec believed that the souls of the sacrificial victims 
flew immediately to Tonatiuhichan and lived there for- 
ever in happiness. 


How myths began 


For at least 2,000 years, scholars have speculated 
about how myths began. Some believe myths began as 
historical events that became distorted with the passage 


llustration from the Codex Borbonicus; brary 
of the National Assembly, Palais Bourbon, Paris 


The Aztec god Quetzalcóatl was a god of the wind and the 
protector of the arts. His portrait shows how the Aztec clothed 
their divinities in colourful and complicated religious symbols. 


764 Mythology 


of time. Others think myths resulted from an attempt to 
explain natural occurrences that people could not un- 
derstand. Scholars have also developed other theories 
of how myths began. None of these theories answers all 
the questions about myths, but each contributes to an 
understanding of the subject. 

Euhemerus’ theory. Euhemerus, a Greek scholar 
who lived during the late 300's and early 200's B.C., de- 
veloped one of the oldest known theories about the ori- 
gin of myths. He was one of the first scholars to suggest 
that all myths are based on historical facts. Euhemerus 
believed that scholars had to strip away the supernatural 
elements in a myth to reach these facts. For example, he 
felt that Zeus was probably modelled on an early king of 
Crete whose great power inspired many tales. 

Müller's theory. Friedrich Max Müller was a Ger- 
man-born British language scholar of the late 1800's. He 
suggested that all gods and mythical heroes were really 
representations of nature, especially the sun. To Müller, 
almost all major divinities and heroes were originally a 
symbol for the sun in one of its phases. For example, the 
birth of a hero stood for the dawn. The hero's triumph 
over obstacles represented the sun at noon, its highest 
point. The hero's decline and death expressed the sun- 
set. 

Müller decided that by the time such basic texts as 
the Theogony and the Rig-Veda appeared, the symbolic 
purpose of the gods and heroes had long been forgot- 
ten. Instead, people had come to believe in the divinities 
and heroes themselves. For example, the ancient Greeks 
believed that the sun god Helios drove his flaming char- 
iot, the sun, across the sky every day. This belief began 
in an earlier attempt to express symbolically how each 
day the sun rose in the east and set in the west. 

Today, few scholars take Müller's main theories seri- 
ously. However, he and his followers did influence most 
later theories about the origin of myths. 

Malinowski's theory. Bronislaw Malinowski was a 
Polish-born British anthropologist of the early 1900's. He 
emphasized the psychological conditions that lead peo- 
ple to create myths, 

According to Malinowski, all people recognize that a 
frontier exists between what people can and cannot ex- 
plain logically. Malinowski said people create myths 
when they reach this frontier. For example, early human 
beings lacked the scientific knowledge to explain thun- 
der logically, and so they decided it was caused by a 
god using a hammer. Malinowski believed that people 
had to create such myths to relieve the tension brought 
on by their inability to explain in physical terms why 
something happens. 

Frazer’s theory. Sir James George Frazer was a Scot- 
tish anthropologist of the late 1800's and early 1900s. He 
believed that myths began in the great cycle of nature— 
birth, growth, decay, death, and rebirth. 

Frazer's theory developed from his attempt to explain 
an ancient Italian ritua/ (ceremony) conducted at Nemi, 
near Rome. At Nemi, there was a sacred grove of trees. 
In the middle of the grove grew a huge oak tree associ- 
ated with the god Jupiter. A priest presided over the 
grove and the oak tree. Frazer's curiosity and interest 
were aroused by the way priests were replaced. To be- 


come the priest, a man had to kill the current priest with 
a branch of mistletoe taken from the top of the oak. If 
the man succeeded, he proved that he had more vigour 
than the presiding priest and thus had earned the posi- 
tion. 

Frazer's study of the Nemi ritual developed into one 
of the most ambitious anthropological works ever at- 
tempted, The Golden Bough (12 volumes, 1890-1915). In 
writing this work, Frazer made a broad study of ancient 
and primitive mythologies and religions. He concluded 
that the priests at Nemi were killed as a sacrifice. The an- 
cient Italians believed that when a priest began to lose 
his vigour, so did Jupiter. As Jupiter became less vigor- 
ous, so did the world. For example, winters became 
longer and the land became less fertile. To keep the 
world healthy, the priest, representing Jupiter, had to be 
killed and then reborn in the form of the more vigorous 
slayer. 

Frazer wrote that societies throughout the world sac- 
rificed symbols of their gods to keep these gods—and 
thus the world—from decaying and dying. According to 
Frazer, this theme of the dying and reborn god appears 
in almost every ancient mythology, either directly or 
symbolically. Frazer therefore concluded that myths 
originated from the natural cycle of birth, growth, 
decay, death, and—most important—rebirth. 

The ritualist theory. Closely related to Frazer's ideas 
were those of the so-called ritua/ists. The ritualists be- 
lieved that myths derive from rituals or ceremonies. Fitz- 
roy Richard Somerset, known as Lord Raglan, an English 
nobleman of the early 1900's, was perhaps the most in- 
fluential of the ritualists. His best-known theory con- 
cerns the life of the typical hero figure. Raglan pointed 
out that all heroes or hero-gods share a number of com- 
mon characteristics. He suggested a “ritualistic formula” 
that included an unusual or difficult conception, a youth- 
ful exile, a triumphant return to claim a rightful inheri- 
tance, a successful reign followed by a downfall, and 
death in which the hero's mortal remains disappear. 

Today, few mythologists seriously consider this the- 
ory. It is now generally believed that myths and rituals 
are equally ancient and that it is impossible to prove that 
one is older than the other. Other modern scholars have 
disproved Raglan’s assumption that all heroes are ficti- 
tious. However, by emphasizing the sacred contexts in 
which many myths are told, the ritualists broadened the 
scope of mythology and influenced other scholars. 

Jensen‘s theory. Adolf E. Jensen, a German anthro- 
pologist of the early and middle 1900's, was influenced 
by the ideas of Frazer and the ritualists. While conduct- 
ing field research among an Indonesian tribe called the 
Wemale, Jensen discovered a myth-ritual associated 
with the beautiful and virtuous goddess called Hainu- 
wele. Falsely accused of all kinds of crimes, Hainuwele 
was torn to pieces by an angry mob. Later, her body 
parts were buried around the edge of the village. From 
each part sprouted one of the major Wemale food 
plants. In the Wemale dialect, a figure such as Hainu- 
wele is called a dema. re 

Jensen suggested that similar dema deities exist in the 
mythologies of a variety of ancient cultures in the Pacific 
Islands, Africa, and North and South America. Other 


modern scholars have discovered dema deities in sev- 
eral Near Eastern and Indo-European mythologies. Ex- 
amples include the Babylonian goddess Tiamat, from 
whose corpse the sky god Marduk formed the world, 
and the Norse giant Ymir, whose dismembered remains 
served a similar purpose in Teutonic mythology. Dema 
deities probably play an important role in most of the 
world’s mythologies. 

Lévi-Strauss‘s theory. Many modern scholars have 
applied the methods developed by linguists to the study 
of mythology. These scholars believe that a set of inter- 
preted myths serves as a form of language. People use 
myths to express—for the most part unconsciously— 
their deeply held ideas about themselves and their rela- 
tionship to the world around them. This approach to my- 
thology is often referred to as structuralism. 

Claude Lévi-Strauss, a modern French anthropologist, 
is the best-known supporter of structuralism. According 
to Lévi-Strauss, a myth’s basic purpose is to.resolve an 
otherwise unresolvable contradiction. Illustrating this 
theory is his interpretation of the Oedipus myth. In this 
ancient Greek story, Oedipus, the king of the city of 
Thebes, unknowingly kills his father and marries his 
mother, When the truth is revealed to him, Oedipus 
leaves Thebes with his children and dies in exile. 

In explaining the meaning of the Oedipus myth, Lévi- 
Strauss groups together episodes that share common 
characteristics. He also considers the whole story, not 
simply the part that Oedipus plays in it. In the story, 
Oedipus’ great-grandfather, Cadmus, kills a dragon, and 
Oedipus himself kills a monster called the Sphinx. Lévi- 
Strauss suggests that both actions reflect people's tri- 
umph over the forces of nature, represented by the 
dragon and the Sphinx. 

However, a contrasting theme also appears in the 
myth. The Greek word Oedipus means swollen foot, and 
Oedipus father, Laius, and his grandfather, Labdacus, 
also had names that refer to difficulties in walking. The 
choice of names reflects the extent to which humanity 
can never escape nature. According to Lévi-Strauss, 
such themes must be fully explored before one can un- 
derstand the “deep structure” of the Oedipus myth. Lévi- 
Strauss believes such corresponding deep structures 
exist in all myths. 

Some scholars argue that Lévi-Strauss's theories are 
too subjective. Other critics claim that his structural 
models are too far removed from the actual mythologi- 
cal texts to say anything meaningful about them. Never- 
theless, the structuralist approach has had a profound 
impact on modern mythological studies. The idea that 
myths and other traditional narratives reflect a deep- 
seated model of some sort is accepted by most anthro- 
pologists and by most scholars who study myths, leg- 
ends, and folklore. 


What mythology tells us about people 


Many social scientists have developed theories about 
how we can learn about people from the myths they tell. 
Some of these theories stress the role of myths in un- 
derstanding society as a whole. Other theories empha- 
size the place of mythology in understanding why an in- 
dividual acts in a certain way. 
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Mythology and society. During the late 1800's and 
early 1900s, the French sociologist Emile Durkheim de- 
veloped several important theories on what he felt was 
the real meaning of myths. Durkheim believed that every 
society establishes certain social institutions and values, 
which are reflected in the society's religion. Therefore, 
according to Durkheim, most of a society's gods, he- 
roes, and myths are really collective representations of 
the institutions and values of that society or of important 
parts within it. These representations determine how 
the individuals in the society think and act. By examining 
a society's myths, Durkheim believed, a sociologist can 
discover its social institutions and values. 

Mythology and the individual. In the early 1900s, 
the Swiss psychoanalyst Carl Jung developed a contro- 
versial theory about how myths reflect the attitudes and 
behaviour of individuals. Jung suggested that everyone 
has a personal and a collective unconscious. An individ- 
ual's personal unconscious is formed by the person's ex- 
periences in the world as filtered through the senses. 
An individual's collective unconscious is inherited and 
shared by all members of the person's race. 

Jung believed that the collective unconscious is or- 
ganized into basic patterns and symbols, which he 
called archetypes. Myths represent one kind of arche- 
type. Other kinds include fairy tales, folk sagas, and 
works of art. 

Jung believed that all mythologies have certain fea- 
tures in common. These features include characters, 
such as gods and heroes, and themes, such as love or 
revenge. Other shared features include places, such as 
the home of the gods or the underworld, and plots, 
such as a battle between generations for control of a 
throne. Jung suggested that archetypes date back to the 
earliest days of humankind. By studying myths and other 
archetypes, Jung believed, scholars could trace the psy- 
chological development of particular races as well as of 
all humankind. 
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Satyr 
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Heroes and characters from Homer 


See the separate articles Homer; Iliad; and Odyssey. See also 


the following articles: 
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Myxoedema. See Thyroid gland (Underactive thy- 
roid). 
Myxomatosis is a virus disease that was introduced 
into Australia by the CSIRO (Commonwealth Scientific 
and Industrial Research Organization) to help control 
the population of European rabbits. 

Myxomatosis occurs naturally in a South American 
rodent, the tapiti. Its effect on European rabbits was dis- 
covered in Brazil in 1919. It was first tested in Australia 
in 1936, but these tests proved unsuccessful. In 1950 and 
1951, mosquitoes carrying the disease were released in 
the Murray Valley. Within a year, rabbits from South 
Australia to Queensland were infected with the disease. 
Some rabbits developed resistance to the disease. 

In the 1950's, myxomatosis was introduced into 
France. Before long, the disease had spread throughout 
Europe. Eventually the rabbits gradually gained immu- 
nity from the disease. 

Mzilikazi (c. 1795-1868) was the founder of the Nde- 
bele nation of present day Zimbabwe. He was chief of 
the Khumala clan which lived near the source of the 
Mkuze River in Zululand in the early 1800's. The Nde- 
bele established a powerful empire by destroying and 
absorbing many Sotho and later Tswana communities. 
Eventually, Mzilikazi led his people across the Limpopo 
to the Matopo hills where they established a permanent 
home. 


